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(54) [3sw©«»3 mmmmiiimm 



CS7) 

i'-fe^v*. " mm" , " imm^" ^fat" m^" ®t,» 
7 y-fx®t 




-r s ^ ymm.(D [ o . i ] m.^comm'^^t o 

i^^r^^^ffM©^^** c i sc J: -oTM^oM 

XSi, . 10 

«^^■<:'^f ^§ i^ia V r y Jt^M^Jcs-ox^-T , 
[ii*^ 2 ] mizyr y -Yfiisaxst*. ttriesjK*' -fe 20 

im^i^m= {S2 s f ( i . j . k) } /N' 30 

fc^iiL.. i. j, k = 0. 1. 2. N - 1 (N : t 
^) -C&O, f ( i , j . k) ttiKf ■izJl' < i . j . 

k) oc^jt^rsiSiisiffl^^i,, mmm^i^^jv ■ ^'j ^ 
BWL&^i' ■^A'tmT?>w&<Dm>ti' ( s, . g , . « . ) 

ti, 40 

e,= {222 {f (i, j. k) - ( i + i) } } / 
{222f (i, j, k) ) . 

{222 {f (i. j. k) • (j + l) } }/ 
{222f (i. j, k) } . 

{2 22 {f (i. j. k> • (k+1) } ) / 
{222f (i. j. k) ) 

mA(om'ift^^^mw^L^(D'mm= ( (s.-cy so 
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tctcb. i. j. k = 0, 1, 2, N-ir-*9> 
f ( i . j , k) i'-feJl/ ( i , j , k) K.i6i-t^M 

■fe;!^ • ■; .-a - Afc^dW-SiS^CDS'llNCDJll^, ( c X , 

c y . c z ) imM^mfj:'p'0'(omm-v^^ sn^s c i 
[!f3?iS5 ] ilijfa#maj||^Xfi«:ffl(,^p,ti§B9ism 

)ifffi^tS;= {222 {f(i, j. k)-u)'} /N^ 
■/c/cb. i, j, k=0. 1. 2. N-i-eabD. 
f ( i . j , k) u^i'^ji ( i , j , k) icm-f^m 

Cl*^6 ] fflfe^ :7-M^liii&^)*X^«. 

B5fB3y:jc;«/'?'>T> • (r) 

(r) = <R'-3 CT^) /- { • tr'} • 

exp {-r'/2a'} 

3;*:3t;L 0 G:7 ^ ;|/$ifJ;^;3&>6;4S»S SyCTcL 0 G 
7-f JVdfXei. 

B5ia3;*C7GLoG7-fjU$JI};;^7CD-lfn • i'a^J'^i'fig 

■r5^jiiiaix?si. 

a^S^TcL o G7 ^ ;u^a:**iiE^ii*m-rsKi'-fe;U?& 

M^" K:9ffl-r€>jii3^ttx®i. 

^1^3 ^jcL o G7 ^ Ji'*m;**!:^fl*s^-r^i^-fe;i'?: 
is 

ffiaj^iSitijx^scfciir" mjs" i^snfcsjfi'-fe 
^utc^f bT, i^gg • mmmmi-^x. ^^fmmvi 



P» (x) =x/'c7' • exp { (-X' + CT") /CT'} 
• I „ (x s/tj') . 

c c -c. I , ( X ) «^ 1 ffl^o ':^<JMM^ V 

n't) ;^»flj-cm3 tifcSl^^SMm-eJgM-r s c i * 

;^KJlf -5 i'u- F© 3 o©i^U'- F*«i/»t:inaf 5 

iK©«.i:^6g|f5I^S^&*'C^©?gJ!it4d. laiBiffia^tic* 
v,>:{^fci*. if then e \ s e^^im.-C 

Rl: if (u is small) and 
(d is medium) and (v is s 
malDthen the voxel is "t 
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R2 : if (u is large) and 
(d is med i urn) and (v is 1 

arg:e)then the voxel is "n 

ormal tissue", 

R3 : if (u i s me d i urn) and 
(d is large) and (v is me 

dium)then the voxel is "b 

oundary" 

10 mmmmysm. 

1 3 ] I?i37 r y-i'iii&XfSH, mizm^w- 

d, m^nm-^^^v.tufct^. 

BusB^ >^^•^' -i. >^Ili^9^x^iK^dt^r^fe^ utcmmm 

XCcS-r^i^u-Fw, I u. «e I d. ju. I V. (i„\ 
20 u. M„ Id. u„ \ V, I u. Hi,, I d. (li I V© 

^^i^P- Fm. I u. At, I d, I V. (Lt, I u. u 
„ I d, M„ I V. I u, u> Id, xi^ 1 v®#^© 

jvfo" mm" i^u^^mm-r%ri-xji/mut. " sm 

30 R 1 : «,=m i n (Mt I u. /it I d. Mt I v) . 
R2:w„ = min(iii. lu, Id, /i„lv), 
R3:*£b=min(wi,|u, jXbld. Wblv) 
fc^Sb. min (ai. a,, a,) $*ai. a^. a3©it» 

Si«^l IKfBiSCSSgftfflSM&a. 
Ci»^ 1 4 ] iriBf=7 7 y -f X?ifc:tei:r SSKSife 

40 3r3©i?'5;!^{cj?|Ta5^U- F©iiiilE (Mt, M„. 

Vi-oX±^ip^}i- ■ 5*-**3o©M^K:frffif 
W«rSlfTTSIStc. 

( 1 ) aBt-.5sP*'-fe;V*s» JH^" -cS^iaK. " iEm 

(2) aB-rS>J<i'-feJbAS" -C^tiK. iiJ-r" US 
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■^UW oMisSro^-^Jl-e^Nn. ^1?" OWM . 

®9-c;i.©^N,^-f-tx-e-ntcft#-rs5-<;;nait#x 

Si. 

S^5"^Jl'©g!t (Nt, N„. N,) ©-S-^^liMS^^cSlJ 

,fjji.-'-;L-(cA;t;-rs^a4a65^ijK)ics'«-r§afe?iMax 
[ft^ 1 6 ] t'mmmmtmm3\^-'Mt. 



BtrX?lfCgH,>r. ffi@sa<^'-f2Jl'{cJg.^-rs 3X3X3©*10 hen els e^WSGmx-^tii\ftJV~)V ; 



R 1 



R4 



R5 



if Nt> 1 
then 
else 
then 
else 
then 
else 



Lnd N.^2 and N„=l 



N„>0 



N»si and N„>1 



then 
: e 1 s e 
then 
R8 : e 1 s e 
then 



N„>Nt+ 1 2 



. T. 



[li*B 1 7 ] MIB^-^iWt-txeW. 



ajfe©3i^e«j5>:*4]iGi«:i{f#L. m^omsmm 

[0004] iC6-C. igi¥4 0 ftfett©5Et©±&M 

H© i-3tc)Sori,>s?us*fSB-rsfcao?L«a (iss'j 

^^^^*:) ]®^®3pm^»r(Ctt, XSgMamm o g r a p 



[000 1] 

f^*> 6 a ^Xtusb^-c^ s n3fcsa*sfa©«ss4}ifltfi je 

^aJiS®*A^6lffll! ^j^ESS) ^ri^-rsM 
[0002] 

j©?. MW^ffir^fgfflMR I (M 
agnatic R e s o n a n c e I ma g i n e . 

[0003] •m^m^mm^Mi^L-r^mm^^m 50 



[0005] mmm<iym.u. mmtim-r?, i^ma 

^ir-Ctt, C® J; ^ ^mm^mmtsxmu a mm o g 
r a p h y^ffi«Sgxp-ffiHifc{Cj;SiI«)«®^tc 

[0 0 0 6] XiggMammo g r aphytt. ?L0{C*J- 

n«C£A»6, fflias^iffltcjcSffi^Offlffl^feWcfPffi© 

[0007] S«i6x=j-BHSiK:4:a¥uajii^® 
^Mrt*. Mammography hklMbXmmti!^ 

[0008] -Titefofe, 

3. m^mv:M-r?>^mifi'j>tj:t,^ci. 
[ooo9]seo-r, 



■cmmht£i)^h. ?Lj§r*i)§l5<&<s^t<^s-rse:<t$cj: 

[0010] ^fcmmmm<Dm'wm^mt, m 
3%m. sttBi m) ©«isij*tf o-ro^4, ewjgrrii 

[0 0 1 1 ] ^c-v. mmmmt,!::ioi-f^mmmn^(Dm 

[0012] tfg*c©-a©iii^is?^f^gi UTjt. m^L 
mmw-4:- 1 1 0 3 0 5-^- 1 tm:ms) tcs^-r 

0; ^ t£^(Oifi$>:h 1 ti^*iKiiiS. H 1 9 ) » 

[0013] •r^c-h'-fe , m 1 ^j(5KJf;i®iiif^®ii^g 

MR I •?>0^}S^»f^g^Ji-*5 6f#^>^a-S2i>;7cS> 

Ttm^^mtDmmi'C^n^ti 1 o-r-:>©7 r i> 

[0014] -TtetJ^ . m 1 S£3gS?W©H*R*!Hl^S 

L/v &«©:?rS>-f«^3&s, W^i:J-6*iro>SiiK© 
[0015] *?c. ffllS©6{lf®Mf'-f ^A^i 3 

^yaaasis^m. iB^^igHBSB©#7ri>-f*^^*s. ibe. 



w.i'CWimcimofci.^micom^mcxWi^L.xi.^^, 

mm^K y-rt>^m^<D(i!mmm':cth-^xmi^m'^. i 
-o(ommm^mm'r?>y 7t>-{ t-p e a. 

-, 6A?rmf4iLr. l-oS>SI,i«:^i!t©7'ci2/i'6 

A. -, Q Ax-mmmMM^mmx^. \'o<o^i<c-ok^ 

Tlo©:rp.;.i'6A. -. 6A€f^fflU-cjii>j>;A:;^3 

[0016] i Cl^St?, ®^?J§i#rfSg^lSfflMR I ^ 

Si.^-c^#:®3;i«c75ia^x":j;*i'pfij4b. mmmm^'if 

-T^-^f^^fMUr. ST#^iffi^©ttli5ji8Hi!6s=;>;7c 

[0017] r.-ATuM'^^mmf^'mimMfommm^S: 

mmco{m'&mnT%m^m(ci6i,^xt,:x. ^^©tt^ 

[0018] mmmm^'^^>x(Dmm<DW^&=&mmt 
vx. ^mm^o:>t^iiimm^<n^mimm^mtv 
r», «A !M^M¥5 - 3 3 3 6 1 7^ (m2mtn 
132 0) K;^-rjt5%^©*5g>-s„ 
30 [0019] mzm^mioym't^mw&m^m.i'x. m. 

d»©^^«ijffia*?f»-r S^jfefltMIJtSP 1 4 B i . 

iiiRty^miMaicm'^\,^xii^mi^,Mmn^nt^>. &m 
(^F07n) miiiM?igisf^©iii^KStL-r^i?ttai* 
40 mcimm^ms»=&n-=xm'mm^i^mr?>m^ 

^*i^<D^im nBtvf^maicm^i,^xm.wmm^ 

50 :;^:fe*^©'?— :^;KDf'^fiS*^SiL.ri,>fc„ 
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[ 0 0 2 0 ] s ftii^ 2 ^mm<DmM^mmmmmm. 

-r-S^*-iiS?g^SP5 2 B 7 r y-ffi|&§R2 8 B:t>m 

MMit-i- s V ^ - * ^gi! 5 4 B i , mmm^m^i^o:) 

^tfOTl^ifc,. S^t, :7Ti^-lti&gP2 8 B{C^tj-6tl 10 
[0 02 1 ] 

S <fc t> o /£:®W?fiiB&#*«D St L 3 . 
[ 0 0 2 2 ] L.7!pI>&*J6. 

^2«i*e??B-cB. %m<Dm=§mmmcf^-t?>mmm 

2fflft^JS^*.-?l.-5f!Q:t'®fie*©@i«SKIffi*Mlr» 30 

[ 0 0 2 3 ] c<oj:')tmm!Mmm^mi>''X. 

[0024] C cdJ: ^ %«eJt£©|^jlI.^*)SSi 

•r^Ci*l»giiL.r*iiJ. 3;iS?7&LoG (La 40 

place of Gau s s i an) 7-y;t/dr^:S<r* 

9, /s-v:^;i'=i>f :x-^? (PC) fm<Dmmmti^ 
Kim (iiiflfe^affi) x^?>J:5tj:mm.tj:y -rv^-itmr 
11^ (#{c. wiaiajg) ©«BJ^4iiFt,i»K-??^-e*. 50 
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[0025] 

!}SL^h.tcm^m 1 iciim(omm-i. 3 ^XTccQ^Ki' -fe^i-© 

y y V'-^imKmmr^^ i^^^uv y'm^<D [ 0 , 1 1 
y >^^->' V ymm.-i:m^fcy y '^-iimi^mm'^\.^x 

-Jl'^^A.xmiSu^^hwmy y 5^WJil^®gic*-5U 

■rhyyV"< mmx.m. t . 3fiiM^tc«-5^»?ti#^7 yi^-< 
-c. " mm" . " sE^mm' ^tcw m 

[0026] 1 fcfa«go^?f {c 

=t«gIii«l*?<:B3i;^7niai'iglI^«CfeWS|i3S©0IJi{ 
[ 0 . 1 ] K^5>©«i*»?Si Lr-C^^SX^**tT-r 

-^»«:ja-Lr3i5c3cLoG:7-f jt/df*5&iW, ^(omtxo 
iE^t:RC;f-fe'a • i'ia"^t/>5'^*.63-3©4'5X{c^}^ . 

1 IS© 2yc«8SE»:? ^i-*. F^<x • y ^ 

ji/dr-r* 0 , mimmvmMm<o^mmicfyi^x^ < 

ffifctir(,>SJS'6l&3y:3nLoG (Lap 1 ac e o 
f Gau s s i an) 7^;U4f=&ffl(,!.SMm. iKi'-fe 
jl, . ^ ©ig^figt? 2 ^J?gfc59-*5-i^a tt£f). $ fc 

ero crossing) 36S3l4aS, c:*a€>©tH:^j© 

•C. sycTcL o G7 ^ Jl/4rffl:t»©-lfa • i7a y>»i/d& 
^jS^i . ^tiAsatfl L <fc 5 i-r S*f#tMi|!«©«Slftlii 

KJnixr. ffi;d©iEfii*5aiffi©iSI,>" JH«" . *1ii»sSB| 

mo^i.^" sE^m^" t.i3i^cLmimhx. if«*-fe;i/ 

*3-:?®i'5:^fc:d®-cl?5J:^K:?c-S. c©J:5%ffi 



( 



C7) 

n 

^ * *i o tcmmts: > b- ^ - ^ v V - X -cmmrs 

(Defuzz i fy) X|i«, ?f!!i^ia{Cffi-:JI,^/t#^ 
:7 7y-^'ft5g^*#*'5'-fe;UC>!tUT|?tf L.. C<DX^g -10 

C© J: ^ ^c:7 T y iS^Xfli r j;^-i'X?i*8ai-? 5 
C<tOcj;9. A-v:^;^a>t•^-^^ (PC)?g^®f|- 
#S^;f3% -^fcmmtsi 3 > f ^ " if y V - :5^t?JaB#ra 

-ffif^i^tisi^iSSffli^-c, H)l" . " IE 

-:>tc/mmtj:^ > f ^ - 5? u y - ;^^CMB$tSJ (iSjI) K 
m^p>. :z.^vi'ji" y-f x-^^aitSJ^d: i® r - 7 

SJ: 5 Kites. 

[0027] afc^*5H2 «ciaSig©IEI«i3:. if^ 1 tc 

[0028] ^aeaz KiHiffioi^lSKJrtifi. ffjjeH 1 
«ci3*8©ja!im«:m-r, bu^o^tSp^'JSSIX^W. # 

^^i7^}vtii, " mm" -oh^" 6L.S" ©g'^j,!.. " jE 

a.^' ©a^(,»«:^i6. ^ft:" €,03" ®S 

JMX'A?>. 3;*C3cLoG:7^Jl'5f%*>t't. ^<Dm^<0 40 
3*T,&5pi'H2Jl'tCtt. ^o-C^^3nfcjK*"feJl'*S^* 

n5w#gf4***s. ^ct?. c©a:9ft7vy-rit^x 
1^0. " mm" if6©«?K®®,»K^*JiSiis 
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[0 029] */cli*:S3 Kt3ig©f6ll«, SfJJt^S i {c 
i3^©S^ffi*aii*S{cfci^t:. OTiailtiiSiS.^x® 

nm.^^m.= csss f ( i . j , k) } /n' 

/•c/cb, i . j , k = 0, 1. 2, -, N - 1 (N : S 
^) -CS)?), f ( i . j , k) «!F^'-feJl- ( i , j . 

[0 03 0] it^fiJia tctais©^aj{cj;n«, tisijii i 

j. k) } yn' (fcfcb, i. j, k = 0. 1, 2, 

N-1 (N : em) . f (i. j, k) =rf<-5'-fe 
^l' ( i , j . k) icistd^Wmm. NB#Md<i'-fe;t' • 
Tj^-'j ^-A©7tg-3. 2 = ,1tfII?*@) itri^-&„ ^© 

■citmmmmcomMm^n^comii^i^^'ifj:. mm 
ami^" mm" (tumor), w&(om^" jE^ra 

^" (normal tissue), ^ LrpJ.^cO" 
(b ounda ry) ^agiJr*$<fc5C-c:Cc-S, 
[0 03 1] */cli«ra4 fctaD5©^HjK, fg^jg 1 4c 

■r■5SgK©®C^^i^M^Wa4''C^©ffill«:^*. 

e,= {S22 {f (i. j. k) ■ (i + 1) } } / 
{2SXf (i, j, k) } . 

ff,= {2 2Z{f(i. j. k) • (j + 1)}}/ 
{SSSf (i, j. k) } . 

{2SS {f (i. j. k> • (k+1) } } / 
UXXt (i . j , k) } 

m= { (g.-c.) (g,-c,) ^+ (g.- 

c.) ^"fc/cly. i. j. k = 0. 1. 2. N 
-l-CS>f). f (i. j, k) ttsKi'HzjK i. j. 

k) ic4sif?,mmm'S:^i^. n ce^g^) itmm^^-b 

iKr;^_A©:;itlt3, <g,, Sv. ». ^ti 
■€•^#1151? -b Jl/ • a - AKfeW 5^Wtt©S'^l^©EI 
a. < c , . c ^ . o . ) t*!^M^flf|j5: '^^vC^©ll«•C#^ 

[0032] iil5SJB4 tciaSgC^JK 1 

»JK©fi-£;^<^:^fiiI^ef^^ct^^.t^©^E«il©^i*^. - lE^m. 
ifS" ©^ii■c$3:i!fe©m'C^<^:#M^^<y»--A©^ffl^ff5 



I 
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[0 03 3] C C-C. ^^-i'-fzMCMtZmS.<Dm.'C!' 

[0 0 3 4] {XS2 {f ( i , j . k) • ( i 

+ 1 ) } } / (2SS f ( i , j . k) } . 
g.= {222 {f (i, j. k) • (j + 1) ) )/ 

{222f (i, j , k) } , 

g,= {XXX [f {i, j. k) • <k+U ) ) / 
{222f (i, j. k) } 

[0035) SfcSsKi'-fe-iVKSJ-rSiHfRtOS'ij'i^^ 

[0036] mm<f>m'C.^tm^^mrjitpAL^<omm= 

tctcb. i, j, k = 0. 1, 2, -. N-1. f . 
(i, j. k) =rf?i'-fe;Ki, j. k) KfeWSag 

a.-AK:*jWaapft©«iC;^fflJl«. (cx, oy. c 
z) =j^{5I^«&nt3-tx®i^« 

[0037] *fcesaS5 t£:atg©lfe?B«> ig5|tJI3 K 
H. 

»a:»tSC= {222 {f { i. j . k) -u) '} /N' 
ft:?eL., i. j. k=0. 1, 2, N-lt^aO, 
f (i. i. k) «!i?5'-fe-»Ki. j. k) «cfcW55S 

[003 8] If5j<]®5 Kfaig<D|ESBJfcJ:nt*, g»^3 

[ 0 0 3 9 ] c ct?. #7f?*'-fe;i'{c*fra)^Si5-tk{*v 

[0 04 0] #^i7 42;We:^SS|[^^JfS:= {2 22 

{f (i. j. k) -u} n /n' 

fetch, i, j. k = 0. 1, 2. N-1, f 
< i . j . k) =^^i>^}V ( i , j . k) CCfeWSitSS 

3, nummmim. 
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[0 04 1 ] ^fcii*ii6 ictats^j^Hja, iftsiiJi 1 75 
-rmmm-^^mmm.mmmo-mmK.mMU'c, -4mm. 

10 [0042] fS:^il 6 {cfHtgCD^Hjic Jinii , W^W 1 
Tim. 5 ©l»Tn75^-iH{cia«gcD5am5cJin^r . M^^O 

s6fpfiS-ra. -r&fc^. iaca2^^»^:7^jL'^r, ^fc 

l?iflia{c*it*-c^ < ^fcnt:t».5®ffl&3 ij?jn*f'?->T 

<mmiomt-c 2 ycSi»*s-fe'n i ^ 9 . S ^ ;l. $ 
®a;tr*S.iES©^<b, -rsato-felfaJSS (Zero c 
r o s s i n e) ASSgnS. cn6©tfJ^3®-tfP ■ 

i . ^n*sjatij L ^ 5 <b r 5S*^^^©i^s® 
Wicmr. tU:t)©iE«i»sji|:gcD{si,»" . afiS*s 
30 Ji'*3-:3©*5X}c^3^t?#*J: Stents. C©^9>5: 

c 0 0 4 3 ] ^fcmmi fciBse©^?g«. itsits e tc 

(r) 

40 K (r) = (R»-3a^) / { (27i:') • a'} • 
exp { - r'/2cf'} 

r«S*3Ci»?.®!^M, arK:tf^;*^r>©SISHS^-caS 
3 ^XtcL o G7 ^ a3;^*>it,^j&* 3 ij>C7C L o G 
Jl/^rXgi. mJf33y^7cLoG7^;^5^tt^^7©■^a 

©" ^Sfia-rSi^^ttfflXSi. Ste3^>C7nLo 

ji-3fm:^3*s:gffi^m-rjKi'-fe;i'^«S©jSi,>" iEttM 

50 i^" ic^ir^sE^mmkmMt. friBM«tmxs 



( 



(■ 



(9) 



i2000-l 26 18 1 



4c*jt,sr" mm" t^m^nTcrr^i> -a McMLx. 

■5" mm" imm^tifc4<i'^}u^" m^" immsn 
tc:i(t>-\z}v^mi:v, mm" mm" tc^*B$fifc#i'42 

(R'-3cr') / { (27C') ^'^ 

m 

( 0 0 4 6 ] M^fflXIItt, 3i!?7nLoG-:?-f Jb^X 
[0047] lEmffifiBffiXgE*. 3 i5j7cL o G-? Jl^ 

[ 0 0 4 8 ] ife^B ■ nmmmiLmit. mmmmTM^ao 

1>X" M)^" h-^m^nfc^<i'^}hlz^ hX. flli5S-iR 

ntc" mm" iir^t>^}v. •• mnmw iK5'-fe^u-r-«T?c 
i'-fe;i'©»K:*fL.t:3-3CD!^fii&it»^Sca:'C. " 

[0049] jKi'-fe;vis«ij • mmmimrmit. im • 

ms) ©3o©ii#aa%tf-^-re, 
[0050]^ >As^ -^mWi^iMimit. ^ni^^ym 
«ij • !ifma^xet?^tf)ft: 3 -ocomm cm i tss^ 

3<om(M) ©#^K^i.r. #«©?»S5flfP5lliKic; 

[005 1] ^fciii^s K:iB«©^Ktt. mtmi K 
iB«©iii^amM:!r«6«c*iv»-c. strfEy >^%'e^ ■t'm 

^^^SfCfet^tr. fnB3-:J©#m«©:&*K*f-#-S 



Sfih#Xg-C*i4>fc 3 o©m«0& ^ KM U -r . 
©SE^^KBSISK/SD/tBtrSB^ >^^*i' -y :?"MSfe^^s&S 

[0 044] if:*:M7 {cfBi!i©^BJoc: J;tU*. 

-e^sn-s-sycSL o g:7 ^;i-dza:^?d:'65{?a-g>o 

*io [0 04 5] 
^I'i's (r) = 

-a'} • exp {-T'y2on 

P. (x) =x/cr' • oxp { (-X 
'-ha'^'an • I„ (xs/a^). HCX. U (x) 

[0 05 2] iiJRJMS KfHtS©l%Hj{cj:ti«. gf^JM? 

v:mm<o9)smicm^x . ^ t^^^t^ ^ ymmmMumt. 
^^i'^ivmm ■ !^«Msmx®r'*B?>fc3-o(D!i$a!is 

mmmmc^-ctc^ vm^^^^:>^^-^. 3 o 
©#nm (If i7i^-^3©#^it) (D^'^^c^t^mm 
UTo^x^mi'X^^^. 

[0 0 5 3] p. (x) =x/cr' • exp { (-x' + 
a') ya^ ■ U (xs/aO 

cc-c, u (x) =mimmo-^X(Dm^^--'-b}i'mm 

C©cfc5i^=cP. (x) R i c i anHai^iJ^SSnr 
l^Sc R i c i ania^W, s = 0©ilr, Rayl e 
igh^flJifefp. s/a*J:A:§<^j:Si:Gau s s i 

[0054] m^momMmrjSy^miwtmmicbb'^ 

itRay 1 e i gh^^ttj:^^ —77, ?gMilcj;b'^r:ft: 
#&S*tffi^WN§(r^S«?S*stMft-raii^, R i c i a 
nB^©f-i'SS*iJ[S,^!{)^6e^««:giti, Rayle 
i Sf hiJJ^di^Gau s s i a n'^ijH-:3|,^-ci^< Ci 

i,^x<D-mm^m.mmi^, m'ms.<D^^m.m^tidu^ 

40 nS©-C. J:tlKWS[JS:©<g(,i" iB^" ^-CKRay 1 
e i grh^^et&O. " ■¥>" iE«MaS" 
X©:A:#«cSStaS©i!HfEf S G aussiani&<SC 
<!:AS^-C#S„ ^-C-C. 3-o©!|^a (Igl7^^3 

©i^ms) <o^^icMf?>mmmm.mmtvxR i c i 

an@SiS:*ffi(,»SCi«:<J:8}. iWa^^^fii©^>^^*^✓y 
>^IK«:-:>l,>r «" JB3g" %R a y 1 e i g h^S-^ifi 
Ub. -e©ffi©" lE^SESiS" i" Sl^" *Gau s s i 

[0 0 5 5] tfcmmmic^i-f?>mA<Dm't'^tmii!mm 
50 atfi'C^©K«i{c-oi,irts:, " lE^ffliSi" nt^" mm" m. 



(::. 



(■ 
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CD-C. mmmm^tVXRi c i anM^^Sl^^C 
~> a y 1 e i g h ^^-CiHiHX * -g, i d 

[0 05 6] mm<D-^^-c. mm-MiOoi-) ^mm^^i'C 

■OC^-CB. i c i a nPIS^ffit^ 

-S C i {c cfc 0 , )S¥S^iJt V Ray 

1 e i sh'fm-C&mv^?>^'?l,cfj:?>o 

[ 0 0 5 7 ] S tcm>m 9 tCiatK©^Bg«. iB*Ji 8 (C 10 

c 0 0 5 8 J (cMimo^micj:ti\,t. 
ic^mfl>m^icm^x, mmmm^mit. r i c i a n 

H^i j;$*4T,-Cl,*a. R i c i a nUBtStii. s = 0<D<t 

Ray 1 e i ff hi9^ipt!&:«), s/cr!6SA#<&S 20 
iGau s s i an{CiS-:y<„ * fciSWj^©S*f«^.-e«. 

->*3Jgn. nmmitRay 1 & i eh^-i&a. 
— m^ictb'<X:k^f3:mm'Pfb 3 l^S^-WjOs^gfi 
•r^ti^, R i c i 3.ni3i^G>t:-i>&mitfimi^,i!p^^ 
-^icitiT,. Ray 1 e i ? h^*ii*>6Ga u s s i an 

^i-fhmm.wmmic-o\,^x(om.msmms^iA. awis® 

m" ^^t?»Ray 1 e i gr h ^3^i iSc 9 , " 

au s s i anifeSCi^^pMrifa. iKDfctb, A 

R i c i a nMIS^ffiUSCifCj:?). iWS^ffi©^ 
^^fS^i/T-^^tc-^t^-Cti-" M^" ^Ray 1 e i gh 

^^xmMv. ^<om<o" iE%m.m" t" msr ^Ga 

us s i an-ejaiE(-t?#SJ:5fc^fS, 
[0059] S/ciiSS« 1 0 KtmSD^\Z, If 
5cfB*K©|i*«tflM«5?-^«ctei,»T, B?fB^ r^z-fS^ f 



#gi2 000- 1 26 1 8 1 
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[0060] mim 1 Oicga®i©^Hjocj:ti5i\ 

8(c»Big©xftmccJnx.r. iH^^^csi^a, r i c i a 

nrai5:iJ:Knrt^-5.„ Ri c i anM^SS, s=0© 
i*. Ray 1 e i K hiS-^i&D. s/aifi-X^<t£ 
^iGauss ian (Cfi-:?< , ^/c@^ig©MS«-e 

i^g^SJlWRay 1 e i ehmitfi 

m&thm-^. Ri c i anE3:-^©f-dr{4S;6iM,'^«*> 
(Ciin. Ra y 1 e i g h:JKiJ*>6Ga u s s i 
an'^ii5':5C^rt,^< Ci*5^3n-riiS= — #iS[ 

(<»" i^" ^ig-e»Ray 1 e i gh^5'7Ui&«3, " 
5Gau s s i ani)Jc-SCc!:*5-^-C-g--S„ t:©?c 

aft^s-c5j?afc 3 '0(Dimm (m i nmms <mm. 

*) ©#«}cSsfb-c, S«©FS^S?SII8SS[?ci£;Dfc^> 
/^•'> V T-BBtfe^Sl?* i^]g©S-i:^<!:^M=^eW& «*> 

SKfctJ 5j5¥g©M'i:^ilH5J^fl«J%tf 'C»©?lffll tCOI,:.T 

" iE^jflsst" jac?" mm- mm^m^s<. - m 

«I^-Ctt7^^<&S«|6iAiabS©f, liai^iSK 
*N-SSa*SfR«giai ly-CR i c i a nlll^^fflt^SC 
iCCj:!?. »R©«.Hv^S^^pJ^0<;j^:t^:.c;^©gBllt©y>^■^ 
->y::^iS[KRay 1 e i gh^^p-Ci£M-rSfSJ:5K 
as. 

[006 1] *fcf^3R:Sl 1 te^^^Hj«, ^:^8 

Kiai8©fli5^ffliaffi7&;*{C*it,>-C. BqiB^V^fi/-:'^' 

[0062] fgjKS 1 1 «cfiHi8©^5§K:J:ni*. 
8{cSBi8©J?&*{cJniAt:. It^^RS^K, R i c i a 
nHIStJ:«*iri,=>-5. R i c i anPliaa. s = 0© 
i#, Ray 1 e i gh^^i&O, syo^:k^<tj: 
SiGaussian (Cffi-:J< . *fc®W?fi©jS3«-C 

^bXt,^^f§^X^Uti='t><6>S,m^iCU:^^vif)l' • 
4f->5&S3gn. iSlif^S6BRay 1 e igh^ttj: 

MiE^SJi^. R i c i anB^Ofcr-i'fig*SM^*> 
e^^tClSms Ray 1 e t g h;»1ii*>6.Ga u s s i 
an'^iifi-5l,='t:c:>< Ci*i^Sn-Ci,»S. — 5?. WWl 

m.iicisii^nm^^ic':yt,y.x(Dmm^mMmt. 
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t,^" mm" mmv\tRay l e i- gh^*fii!5:?3. •" ^ 
SGau s s i an ii&5C<fc*i^T'#-S. C©fc 
■It^Ill-C^S'jfc 3 r3®!mta 1 TbS^ 3 <Dwm 

5'-;'"iWS«Ray 1 e i g h^flifiafii-Ct ^2, J; ^ K^: 

So 

[006 3] sfciistJii 2Jciats©^jB. smm i 

y y ■ ;v-)vi^^'rm^s^^n^ms^y rty^mm 20 
-K. " CDi'^;^{CIS-S-&i^^"F©3o®^b 

<tLfci#, if then e 1 s e^f^:5<:^^r^ 

Rl : if (u is sma I 1) and 
(d is medium) and <v is s 30 
mall)then the voxel is "t 
umo r " , 

R2 : if (u is 1 a ree) and 
(d is medium) and (v is 1 

arBe)then the voxel is "n 

ormal tissue", 

R3 : if (u is medium) and 
(d is large) and (v is me 

dium)then the voxel is "b 

oundary" 40 

1 0 0 6 4 ] m-^m. 1 2KiBife©isiB5cj:n{i. mm 

U-h\ " <0 if ^ :^(cmt ?> if U-h' (03-0(0 if 



2000-128181 
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[Q 0 6 5] <lC.X-m^^^^yrt>-i ■ yV-MZ. Mm.'^ 
ft&Sft^viUfci^, j f then e 1 s e^fr- 

[0 0 6 6 1 R 1 : if (u is sma 1 1) 
and (d is medium) and (v 
is small) then the voxel 

is "tumor". 

R2: if (u is large) and 
(d is medium) and (v is 1 

arse) then the voxel is "n 

ormal tissue". 

R3 : if (u is med i um) and 
(d is large) and (v is me 

dium)then the voxel is "b 

ounda ry" 

tj:'p'\s~(DmmcM~rz>^ >^'N-^' y y'mm.. n^-f^m^M 
■ti,^iyi^iyy y'mmco 3 o*;i>^i: < i #^■r-v^ ?> . 

[0 0 6 7] ±Mmmi 3(CiBtKCD^I^tt. m^M 1 

I (c ^m<:ommmtiniiim:^-m(fC ^ u-c, m b :? r y w ft 
^mrj: tp't^omm^ a . taiH^fa^tfe* v i u?c i # > 

mii^mfjitti,cx<ommc>^'r^^ y -ym^-mj^m 

■^if^}vi!c^i-)i>mmwm.(o&'i imt?> 3 ooi^ ^ 
;^te^-rsi'u-FM. I u. /i, I d, I v. <x„ I 

u, n. Id. ii„ \ V. Ui I u. Ui \ d. i v(0 

#^*«es{)S^ii&axsi, mmifu-h'u, 1 u. 

Wt Id. I V. M„ I u. M, Id. M„ I V. I 
u, Id. v©S^-«r(Dfll«:S-3t,»-c. friB:??' 

^-Sr?,ri-tii/mu„!MMt" im" 

Rl:Att = min(Mtiu. «tld. WtIv). 
R2 : <i, = m i n (m„ I u. /z» I d, I v) , 
R3 : *t» = m i n (/itb I u. d, I v) 
tiJdl.. min (a^. a,, a,) tSa,. a,. a^Ocp 

[0068] 1 3 {cgc^©i6iB{cj;nK. m^^m 

I I i!cs«©?8!i^{cSn:S.t:, 11 1 |&ffiXM». ^ 

#jff -fe }V(cisit?,mwiM(o^ * {cstis-r s 3 o© ^ 



V,. 
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XKS-r^i^'l'-Fwt I u, w. I d, u, I V, I 
u. Id, fi„ I V, I u, n,\ d, y, I v<D 

§^=&5i<e6s (j^ai{i±t,fii=u^ »]S©»l:^<^;m^5J^£l<J 

[0 0 6 9] CCT?. i^U- h'jLit ■ u, /it I d, Mt 
I V, ;i„ 1 u, a. Id. y„ I V. I u, At. I 
d . M „ I V CDS ^ ^ ^'^^^gfCfc 

C007 0] ^2i&iiXg«, i^U-FM. lu, I 
d. I V. M„ I u. M„ Id, fi„\ V, I u. 
At, I d, Aib I vcDS'iycO'fitCcS^l.!.-!:. yr'J>'(Wk 

[0 07 n CC-C. M2I^XS-rMU6n-57ri> 
-rffiH^fl*:!-. y^SC-C-Jgai^-Ct^S, 20 
[007 2] 

R 1 : M,=m i n (Mt I u. I d. I v) , 
R2:ju„=min(M„!u. Mnid, w„|v), 
R3 : Mt = m i n (m, ! u, I d. «„ I v) 
(fc/cL/. min (ai. a,, a,) =a,, ai, aj® 

[0 07 3] ffiri®© j f then el 

s e^3t?^3S-ea3tifc^U";l'K48ltS" i f-t h 
en" (D^ft-S:4»©" and" mmmWS. r*Sl@|© 

[0074] *)fc«3lc]a 1 4 CC|HS8©KB?S», fg^ 1 
2*fcta:l 3(Clt5t8©j®SjSHl*!ffll5^K:fe<,>r. ttrfg 
v'^TJ^-fimccfcW^, S9ia5fi®S (Re 1 axa t 
ion Method) «clE-:Jl>fcBai^N7 7 {tjS 

«c, < 1 ) imt^^^-^fUifi" JSS" -Cfttil*, " IE 

•^fSM" vzsm^in.fc^i7^}],timi^r£\,K (2) a 
iE%mr «DsKi"fe;uKS-r«.. <3> ae-r^jK* -fe 

[0075] it^ 1 4 CCIBSgCDISegjc 50 



#^2 000-126 181 
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1 2 1 3 {Cl2$!|<D5e>b:^{C|)Px.-C. mmOy'V r V 
^--Ki? -fe ;l.ic>pi- LTff 5 Xgtt. SiK* -fe S# 

t-^T. " mm" tmt-^" lEmm" J^i^r" tmm 

[0 0 7 6 ] Bflil ( 1 ) a@-rSiK^-b;l'*5" MS" t: 
[ 0 0 7 7 ] Jilrj ( 2 ) ttS-r-S;K*'-feJL'555" f 

Sizars, 

[ 0 0 7 8 ] ^iij ( 3 ) as-r-5^"i'H2JbAs-' lE^ia 
m" r-^tiit. " mm" i>c-$m^nfc4-^i7-^}vtimo 

[0 0 7 8] */tif5jt35] 5fcSaiS©?§BS«> ff^iMl 

2 7!»M 1 4 OI,i-rti*>-:®(cfBiS©KiiI}fl fctimffi:&SK 

" jffijs" <Dtfiy- v^im-rm^ti^, " iEf;ffiM" 
oi/ix- Y^mrm^u,. a^ts" ^i?" ©i^b- f 

jj<i"fe;i'Kjatt-r^ 3x3x3 ®^iisf*3k*5ws" m 
^" " mmm" <mm<o^ 

<Nt. N„. N») ©#Ar*lifllTe«l«i:»II*Sj>rt'-;l'Si:A;^J 
[0080] IS*JB 1 5«:iBK®^!9{CJ:ti?ar, ^5|43S 

1 275S 1 4®ti-rn*>-«{cta^©3aiiKM^-r, " 
[GOBI] cc'C5'<;i'#(^x®tt, " mw <DifV 

- K*^-riiit£j!i.. " mnm^" ow- f^s^-th 

«3^:4i4iS^-5x«:K-^i*t:. •r'<-r©*ii/-fe.)b{c*f 
■r 5 =&^T a s . 

[0082] *fti9-<JHStt»XSK. SirwE©^-^;!'^^ 



(; 



03-) 
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jt-) icm^-rs> mmhxmfj:^) 3x3x3 (.^i'-^ 

[0 0 8 3] ^tci&mmM.j:mi,t, ^^j^mmnM-c 
®tm>ft:5-^;KDi^ (N.. N„. N.) (o^'^^mmm 

[0 0 8 4] cnKjc?), ■r'<-ccDrK*'-f2;i/tt. •■ M 

Jg" > ■■ JEMS" Jil^" ffli^W- F^r^-rso 

' Nt>l and Nbfe2 
then /iti. M„i, M.T. 
: e 1 s e 



^3X3 X 3(DM«l*I{cfet^S" JBS" . " iE^im" 
mS" ^W" <D3'D(OmM(0^-<.)\^<DW!. {No N„. N 

[0085] ^-tcm^m 1 6 (,cn5m<ommit. m^m 1 

i{it|;i,-j|>5J^ if then els e ^{if^SjfJ^-C^ 
and N„=l 



R3 : 



the 
! 1 s 



N„>0 and N^Sl 

M„l, i, 
N.= 0 and N»S1 

N,>N,+ 1 2 



then MtT, Mbl. 
s e if N„>N,+ 1 2 



the 



a. 



n T. 



Re : 



then 1 . M„ 1 , M 

[0086] w^ii 1 6 ictmommKi^Hit. WTkm^ 



^ 1 5 oaam(D^;mcMAr. mmmJM'cm^''(i>n^ 

mPmrj:$ilWU-)\^=&^ if then e 1 s e^fl^ 
[0087] 



R I 


i f N 


>1 and Nb^2 


and N„=l 




then 






R2 


else 


if N„>0 and 


Nfc^l and 




then 






R3 


else 


i f N, = 0 and 


N„^l and 




then 






R4 


else 


i f Nt>N„+ 1 2 






then 


WtT. M„i, (1,1. 




R5 


else 


i f N„>N.+ 1 2 






then 


11, I, IL„1. U,l, 




R6 


else 








then 







(.tttdL. At »A©fiiKaiSS^C&m^t:i (A 
+ C) *3t(*-r SSiff^. AittA<5!>«iKP63^C4m 

fsci (A-c) %^-r-sji?»^) 

*«:e{j«:«. #3^^^'•fe;^cc-p^,»•^:R i ~r e immcm 



iS^" RCJJ" ©c»m*>©^=fci«i3STt:i,^ 
31" <*6t,»fr' lE^ii:^" ) K:Jl-rS*^P"Fcr):^;# 



( 



(14) 
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imtm" <.^h^AX' mm' ) ccji-rs^^u-K/ii,. 

iwn <*5tHSM,) «J;'3/h$<^M3ti-ct,i< (R 

iEmS" ^bScDi^P-FSJ^fJ^NS^ciiiJC 10 
Mff§n-Ct,^< (R].#iig) . 
[0 08 8] a fcit5i?JI 1 7 fciHaciS&BJJi. ft Sl<il 1 

[0 089] if^ig 1 7 fciafgcD^Bj^c mi^m 
1 5^?<i{±i 6{cf3$?®j<>jSK*nx.r> MifxsAsfra 20 
© V ;v#wxs{c fc i, Jxl^T S 5 , 

©i^U- F*ti:^-riiiii®. *fctt" ©d^P- F 

■rsx^T?*5, 

[009 1] *fB?a}c4JWS^>^<f-:»7'BfliS!«. ^JR 

JVixotiitl. ^ftto-feiE • fimyf-fe'a • 5- P y i'V 30 
©3-p©^j|S{e:'ot>t:. ^^•cmi^'-ft&nmM.. 

1 e i KhiS^miGaus s i a n-CiSiECT-SC itcj: 

5^SrW« l^ftif^ r MffliC J: o-riHS©ffiJ^*^« 
[0 09 2] CCr. -T'^rCsKi'-bM*, " M 40 
©H^Citi.. M„. ©*t?«5^cffl?£tSi'^>^{c 

RDf" J^fP" ©30©M«{©^-<;l'©?a {Nt. N.. N 
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[0 093] 

[^B^©lim®JfJ^] HffitcS-^*. :^mm(D 

(p ci 0) (D-mmmm=&mm'f?>o lai «. p c i 

0©S2f:#J?S=&;^:-r:7'a'> fm&^. 

[0 094] iirf<omMBmxa, 3 ^^7cfig42>if 
(m^mn&.a:-^>-^ i 3 i> ^nijm^^c^^-n-T-i 
2 (M^*g^:7"a-:/l 2 I ) ^mi^xmnsti'/cm^ 

(=3?^#i-7=-5J 12 a) A^e-SL^S 0 1 (SilJ 

^#ii*3 0) ^jifimb-c, ^©3y:5ceg^tigffiji5K*:.^ 
i^©^1?ii. S1?fe©lllSiJ*tfO?L^^K«:ff ^eWiailD 

^■rSi^XT-AteSmPC 1 0S£>'3i>c5cil#JX# 

[0 09 5] PC 1 o:^^e.^i.tm 

^tfW-SmM^S^^cEflQ^fPWr -a C i (c J: o xfLmcom 

smwi=s:n'^hox'&z. c<DJ:5t£9mmm<Dmm=& 

■5. 

[0 0 9 6 ] PCI 0 tt> ^mmm<D3-A^mm (syc 

TcW^-y) *5^ai^7A (fga?-rS3>Xjclli^Sif#5fi 
3g©>'-ai^^A3--F^#t?) icj^-^x^Wsimo. ^ 

U-Cfl^©*!J)Si]#Bfr (S^*^S^;^T'A) €r3^IT-&3 

[ 0 0 9 7 ] HI 1 {c^fp Glow. wmm.^^xi--:f 
12 1. s:?sKfia^asH2>-!M 3 i . pc 1 o**.iii 

•rS/->- Fe'csTfllfSift-D-Ct,^^, 
[0 098] S^gjg^C^/D-:?- 1 2 ua, tSSJ^!gJi$3 
0©SM%^^+i'->tyo&*s&S?l'J^ii(«:3 0 

\^xnwm^^^mmxMt^mtf~ii 12 a** 

[0 099] 2|s^lifiJ^SS-C«. ?L^3 0 1 ©^ffi^fe^'^ 

ife^fflt^trx^^fjiVi^LftAie^Mso i*»e.©4S=g^ 

^Bff«BtKM-rS®#ffi^K®ilF«i7=-5f 1 2 1 a?&*fi!i 
■rsetfjgse^o-r^l 2 l^rffi^Fjg^^a-T'l 2 1 

[0100] 3SJfeSlllteg-fe>-!f 1 3 1 1*. SWiSiC-?" 
O-T/l 2 l{ClRf)#ftr6tlfcttt^-C. X^^-frii^i^iti 

©s^^t/o-T- 1 2 1 ©sffle«jftffia-ts^*i»js 
x^xmrnk^-rfn-rfi^. Komm^-^^mmmi^ 
3o<m^tmicmMS'iix^-i-?>. . 

[0101] 5SS^I?tifg-fe>-!f- 1 3 1 E*. @B©SrBl 
K)%tatS^^«:M-r53i>55M^{x,. y.. z.) 



( 
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*) ^r^Bfp^-CSiJSL-C^-n-r/^Sf'-^f 1 3 aib 

[0102] ^?jf!!t^&@!-fe>-tf- 1 3 1 tt. mw<si^y 

a---?-! 2 lii:5$C'Dff!.t^>tifcmS--C'. ^^§3 0 1 o« 

7^"^? (x„. y,, z„) *^3o icD^Maomciai 
[0103] e:nK:j:i3. pc i oak m.'^mfimmiB^ lo 

■r-^f 1 2 1 a©JRm*t-T^|gl{c, iB-^-7SKJia^.7=- 
5? 1 2 1 aOiKSiloIRgLr^-a-i/Jli^f^-* 1 3 a 

=&»t5(«o. e#fg!6;»iiif^7^-f 1 2 1 siR.vm^mm 
mmmf-^ 121a iigi«iLfc7"o-:7'jie-7=-d? 1 

3 a *ffll^T. S^XTce^-^^-r-^? 1 5 b ^^fefiS 

• t'-^? 1 6 ai^.5Ca*Sf 20 

[0104] -r^tt)-^. @^}^7"n->^ 1 2 1 ©fig 

JiWIS (fi^?^Sif®ilfg7='-5f 12 1a) iPBttcS^ 
1 3 a='fig'?-5r (x,, y^, z,. 6, *) ) 

^a^jsse^-p-y 1 2 1 (oiiLm.(Dms.r-~i't lyxm 

ti^Ci-e, ®*!g5i:':?-ti":7-l 2 1 OcmO-f^J^^fc^Sfg 
?SI?icJ:S3ggSM^fig-t2>l^- 1 3 1 (CctorBx^SSti 

/ts^sasiTiiia^ (ei^jsifif®iii«f'-f 12 1a) 30 

!JC< *>-:3SStt©j^l/5 3i^©!jfi742Jl/ • f^-i? 1 6 a 

jgss^j-D-tj-i 2 1 -c^a 0 1 jfc^s-r^ 

BBS bx^\s^(omi^''mmmiU:6^W' t»s*T,*s& 

[0105] Sfc. ISI— 0>Kd'-feJt'lCot,»-C2-3m:® 

oitm^mmmim (.im^-f 1 2 a > % 

^-^ (jKi'-feJV- T^-dfl 8 a) !6S^-C#Scfc5«: 

[0106} PCI 0 Vm^-i' I 2 a©JR»^^T 
5l?g{C. imr-^ 1 2 a©«e^i|SJKiL-Cr?'o-:3'J^ 
Sf'-ifl 3a%}R*-r&. 

[0 107] *y£PC10». ^Stf-^l 2aSaf$iS 
gt-r-^fl 2ai|g«!bfcr;-a--7'ffi:Kf*-5fl 3 a* so 
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ffll/^r. 3 ^^CtcB^t"-^ 1 5 a ^^fm-^. 
[0108] gfcPC 1 0 tt. 3 y^cB^f-'-i? 1 5 a 

6 aK^}^-rSfcJ5, IB)— 0^i7-fe;!/4CO(,iT2'Ofet_h 

5'-fejl/®.-Ki'-fe;l' ■ T^-if 1 6 a i-rSo 
(0109] PC 1 05*. 1 ZsLhmmhfc 

yn-zfrnnf—^ 1 3 a iL-C. 3SgE?lM5iS-b>-tJ- 

1 3 1 ©e^ife-S^t/P-T- 1 2 1 fctB^-r-2.:^{5i:^i/i, 

fflj:^ 0 :8ixfm^n 4> ksu < ^ jfe?f?nj t [ a ^ i , 

( i , j = 1 , 2 , 3 ) *flSl\ gpfit?^- 1 2 a®ffi 
# (x, y. 0) ^mi^xmrnmi [a,,] ^r^K^-g- 
fo-y-r3y:7clii#.f^-^z 1 5a©BEM (x' , y' , 
z' ) ^ri^S^S. 

[0110] T^cto^, SaWiS^^'n-T- 1 2 1 icBS 

fig-f2>u-i 3 1 ) (Dmmm^j:i±mr-i' uim^mm 

icmt^ 3 itocgl^^y--- 1 3 a = Sgf^- $ 

(x,. y„. z„, 0, 9. <s>) ) %mmx-<&mLx 

y'U--:>'mM7'-i!l3atLXtiit)-rz, cmcisbP 
C 1 0»> MMt'-^ 1 2 a (iffl^iSitlfMPif^T^-i? 1 

2 1a) (oi'izmtmmLfcyn-'-ymm-r-'H' 1 3 a© 
iR**5-c*5. cnfcjsDTPc 1 0*5, umr—m 

2 a (KWigrr^Pim-r- if 1 2 1 a ) SD-mtT-'- i' 
1 2 a 12 1a) i|Q]?Jbfc-7' 

0-:/l^^f^-^r 1 3 a«-m^r 3y(C7cH«v"-* 1 5 

a^^T^j^feoc, 1 2 a m'^mmmw 

mv'—^ 12 1a) comm (x, y, 0) icMbX. ^ 
JMf^iJT [ a„ ] ^m^i-^t>-ii:X 3-A7i.mi^r-~it 1 5 
a©Jl^ (x' , y' . z' ) ^JfeRJiT*. t-JSr^oi^. 
®^?S^:7"P"::^1 2 1©{4S (x„, y„, z,)^^ 

^$£*© -7 ^ T Jl'^S-?' ^ :^ ^ *;U^a('p^{Cf^^ 

X. mwi&mmmm7=—f 1 2 1 a©Bg^ cx. y, 
0) tmrniicm^m^yu--/! 2 Ko-yva-y-mmr 

- 5? 1 3 a i b r©^Mf ^JT [ a. , 1 ] ^M'^m^yn 
-rfizi ©fiS©tii£r- * i Lrfflt,> ?, c i r-, S 
^iS^^-a-:?'! 2 lfC9?f3#Wfc2£ii^6S#{cJ;€>3SSS 
fiaiit{ig-fe>-tf- 1 3 1 JCO: oTIR#Snfc®^»rJliii 
^•r-^! 1 2 1 a©Jli« <x. y. 0)*. S^©v:i 

©^l,4 3i>t7n©!Ki'-fe;U • 1 6 a©JS« <x* . 

y' . z* ) CCIS^f SCi*s-c*«. •eoilg:^. ^* 
-;?7^l'«:jSliSffiS;::^ia-:?' 1 2 1 mMl3 0 1 

flS3 0 1 ©j:^ ^tMiii^fjfts 0 vcnvx «>^^©@ 

if®»fJg®lfe-5*"* 1 2 1 a©Ma (x. y. 0) 4i 



c 
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[0111] Sit, m—(0^--^-f2MC-Dl>-Z2-o&.±(0 

42Jl/©*'*'-b;t' - f=-J? 1 6 a®^^ (x' , y' , 

^fT*-^ 12a) ^a^^CTcM^^^t^/cm, 

= cos (0) - cos (6) . 



OS (0) 



in (.6) 
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y' . z' ) 555^r-#?>J;^iK^c-5>„ 
[0 112] CC-C. mm<ommmT [a.J JC^tiW 



s i n (<J>) - s i n (0) • o o s ( 
cos (*)+sin(0) - sin ( 



= sin (0) - cos (0), 
= C05 (0) 'COS ('i>) 



= s i n <0) -sin (.9) 



sin <0) •sin(e)-sin( 
cos (<I>)-cos (0) •sin< 



-sin (6) . 
: o s id) - sin (4>) . 
2 o s (0) -cos (4>) 

[0113] r^ffc-^^ 1 2 1 ©f4^ 20 

:/a->ri 2 l©firS©tiiEf'-^riLT«(,:»^Ci 
-C. @#^yo-:/l 2 l«cB?9#Wft:3£?SfiS#tcJ: 
SSiJgSS^ffigHzVtJ- 1 3 1 {Cj:-pr«lfiSnfc@«?g 
mmm^T'-'^ 1 2 1 a©J^ <x. y, 0 ) 

f^-4r (PC 10) ©J:5:^J:/J^^^^<D/^-^-'?*r* 

h®if>ft < *>-p:S^tt®m»33?7c<D!i<i'-fe^I/ • f'-* 
18a©J^li(x' . y' . z' ) tC^-TSC i^St? 

-€-©^11. ^*--*JVK:ffi§Sg^:*"o-:/12 l 
■CILIgSO ffij^^ffidSU-CW^tt©* 

i,»®^©ji5t^*sfi6tiat>3sn3S«s,s^fS«c^t?f' y 
imoxiiimmom^mmmmf-'i' 1 2 1 a©M 

«(x. y. 0) «r/h^i^©-'^-K'>«rrfe*Fa-'(S 
[0 1 14] MKft^rWK. |gi©PCl 0®^^-F•5 40 

CO 1 1 5 ] 3ji||i»^gg-CB. SlP4S5«:?"ia-:7'l 2 l 

a-:/ 12 l^h^-^+^i'Ufeaie. SlWiS^^S 
2 0*»6.®«^^*^^*A/D^feb?t^. PCI B 
us (P e r i p h e r a 1 C omp o n e n t In 
teroonnect b u s ) <&igftbt:. I^^{c-e 
©i#©®#^a::7'o-:?'12 l©3;^GEfig <x,. 

y.. zo) ii6i*©f^-$ (ys&ntfy. mM9. m^n 

1>) ?Sr« RS2 3 2C*Sftl/t:t£J*b. PCIO®^ 50 



(1 -1) -SS (1 - 9) 

^ >; KcSSCcKil-r S J: 9 ^j: X A ^^g^ L fc. 
[0 1 1 8] CC-e. /J^ WJfJNf15t = $!3 2. 8X2. 
2X1, 5cm') -^(17. OKg) o:)iS.^m.^ 

fifg-fe>-y-i 3 nm^-^^y'ti-^-i 2 l{cmf5«l:f 

Hfiif'-^f 1 2 1 a) *iPC I ^N'x^giiib-CiEigCcp 
CI 0'C7'i'-fe;^-C#-5^-^ry c::^®^) (cirai^sna 
?c«!), HiSf'-^r (S^VgBT^lif^f^-^! 12 1a)® 
lR»®lifSYfc=Sriaa C i*J-C&So 
[0117] feirec. PC 1 0<Oiy^^J^<DM:i^mrm 

[0118] mm^mmmz o hbxit. r 
ci* (A 1 o k a ) ass® s s D - 2 0 0 0 =£?jem-3-s 
ci*s-c#s. ®«igS{;:;^a-7'i 2 i«. mmmi . 

5MHz®[!aMS^3fe3E&^*fflt»t:i,=.S. 
^^a-7'1 2 iccw. 3S»58^ffiSH2>i?-l 3 1 ({Sf 
^L«. P o 1 h emu sttii Fastrak tra 
ckiner s y s t em) 3&iSi!3#l^-C4>«J. ^a- 
■^(oawtiim (*feft0, #119, ^^g^*) 

CO 1 1 9] -r&tjfe, RSS5Si><aaH2>'y-i 3 i-c® 

^5a;:/n--7'l 2 l®feg (x,. y., z.) 

-f-^) f'-di^PClO (DECa^Pent i urn 
166MHz, RAM 1 9 2MB) ® j«-=ey (^PH 
m) KEISStfJiitf. 

CO 1 2 0 ] ■^©m'Jii**, PC 

I Bus Frame Grabber (Data 



( 



a?) !itlf12 0 0 0- 1 26 1 8 1 

31 32 
T r a n s 1 a t i o nttM. D T 3 1 5 5 ) HciraSJt^ 1 5 7 

•C, IrSIjI^ 1 5 7 U-A/#-C^tf L.-C(,5-5o CO 12 7] iJctC. xKi'-bJl' • 1 8 aOfH^Bg^'P 

[0121] ctiicjctjpci OTi*, fi^igj^^'a- ■fe;^*iaKT€>, 

:/l 2 l<D{4g (x„. y„. z,) (^jfefti/i, [0 ] 2 8 ] 035*. HI ©PCC^tf Sn-SS^tTCili 

[0 1 2 2] HUJiBOFa s t r a ck h^-;'^>i/- [ 0 1 2 9 ] • 5^-$ 1 6 a cr)fm>'-n42X 

strack • i-v^-f-Att. *T 10 3 ) . 3;j)C5c#e"feJl' • 7=^-5'l%*XTi (X^-:- 

X= (Tr an sm i t t e r ) iCiggSnSS -3 4) -C^gf?gSnTt^-S>. 

cD^^^i-fJl-A^SiS^^^S-fi, Cnf=>®K^«r3 0 [0130] *PC I Otcfclir. ?LflSB^©^Ij^oa 

CDN9>X5-^*{cffl>!4-rS3;^7ce5^cfitg (xo, S frnff L fcKJlliI^i¥4C)^ 

y„. Za) fPftS. f^lift*) LrS^jicSJS^^^^m^ ^ LTm^tSM^C J; 

;±ST§„ i'42;t/ • 7"-^? 1 6 afc^f^-r-S. 

[0123] figoTT, ®^-agS::7"o-::^l 2 XKMJO^ [0131}^. s^SSgSg^fitg-fe^-tf 1 3 1 ©h^>x 

mc-^mm.m^LmM^'^ l 3 l a, Sf^i^^r^'n-:/ 1 5 ^^ (S^jg^:?-^":?- 1 2 1 ) Kffl>Ft-r-5>SS (X 

fte». Wm.n^) ■C^b&^gT'-a! (x, y. z. P-r^) {i:ffl>ftt--g.lS]* C;^^^ (Az imuth) 

0,0, 0) «^B*Kt??M5ELr, RS2 3 2C*ffl(,^ t/-. fflft ( E 1 e v a t i o n ) 0 , (R o 1 

TTPC 1 0«Ctb;tl-r-5C<!:5!)S-Ct«.o 1) *) <f3)-S„ :7-S 1 . X-r •> t^^S 2 ) Kf# 

[0124] C C-C. f[-«3nS)^#,B. ^iS^f?© h SHfcia^iSltffJlieiti (ffl^igSWiiM^^T--- 1 2 1 a 

^>X5-:;i^ (^iSI5^) ^BSSTSffn^JCjc^-C^S (MiiT'-i'l 2a) ) ®Mf (x. y. 0) ^m>l 

®W?S^:?'ci-7'l 2 KCtelt^ P, 3^j*v7cg:^fg©J^^ (x- . y' , z' ) ^'^m 

^33lP)!&X73(oIiL'ri/»«.o ^/"?iT:7'P-7'Ml-r"5?l 3a©JSS (xD, yO, 
[0 1 2 5] ^c*o\ S«i^^:7'o-:?'l 2 l©h5'>;^ 30 zO, t/-. 0, *) icfei,:^;^ (x„, y„. z„) 

Uli. Fastrackb^ • S^X-rA©3;X (tT?ll©SM#) ^tx-^r, B(?#§n/c®#?gifMIiii^ 

s^f^M^ij^ic-ui^rK. Bi2«:#M§tift:t». m^mmmm^.r-i' 121a (as^ff-i^ 1 2 

[0126] is.wmnim-^>'t)- 1 3 1 x-m^m^-:fu a > > ©^a c x , y . 0 ) 6 3 ;*c7®»!m©jii^ 

2 ieaSCJf|^*©««^tta'Jb33:*s6. tmm <x' . y' . z' > <;^f=-^:/S3) . 

#85^2 o-cmmv-ci,>mmmmr'-it=&pci 0 [0132} r&fc^. 

(DECttiSPen t i um lB6MHz, 192M Q' = TP'+R' 

B) ©^^ySCitSBXDiiSf. BfiR©5X»)32s*K:PCI t?#iL6nS. CCt?, miCl\ P^ R'©^<?K. 

Bus Frame G r a b b e r (D a t aT r =ff5»lQ. P. R©#'*(cSEf-rSlKE=ff?tJ4iglI*Lri> 
anslationaSS DT3 1 5 5) 4ffli,»-C, S 40 S. 

^?gS7'n-:?'12 ICffiS (X.. y,. z.) ilfil* [ 0 1 3 3 ] C C^C, ^g|t79>JT [ a „ ] », 
©f*-5» i:^Un4>. flS^e. mSft*) 



ai 


, = C 0 s 


<*) 


•COS 


<0) . 






at 




(*) 


•sin 


(0) -sin 


(*) - s i n (0) 


•cos 


*) . 














a^ 


3= C 0 s 


(0) 


•sin 


<©) -cos 


(*) +s i n (0) 


•sin 


*) . 














Sii 


r= s in 


(?^> 


•cos 


(9) . 






aj 


1= C 0 s 


<(/>) 


■cos 


<^>) + s i n 


(0) -sin (0) 


•sin 


*) . 















(18) 

33 

ai3= s i n -sin (0) • 

. 

a„=-s i n (0) , 

a3z= c o s (0 ) -sin (*) . 

ajj=cos (.6) -cos (O) 

■o(,=.r, 2 1 <Ofcl! (xc y„. z 

1 6 a^ffi:^#L/Tt,^* (;^-?-yP'"S4) a 
[0 13 4] iC^-t?. jBitiSSC^-O"-?-! 2 IffljfeS 
:5a£K:j:oT{i, mffS^ftuJ^i'-fe^!/ - ■^"-i? l 6 a® 

6 Ktm^htcK), £fc|Sj— ©Ji^i'-feJU • 7=-^? 1 6 a 

[0135] ^ii'c^mimmx'\t.. mc, mmMip^- 

®^©»]gliRfl (Image Brightnes 20 
s Interpolation) ^mi^^X^CD^i'-k 

[0 13 6] a?tl^— ©EKi'-feJl' ■ 7*-* 1 6aCc-?l^ 

[0137] ^^K. is^if ra®-5S5«^!ii*^?B-ra„ 
[0138] :m^mt;ii. nmmrnrn iim^i^m 
L I (o-mm) '&3'^7cmii$micu.^iyx^i'-b;i' ■ 

f-^ 1 6 Si<DmS=S:^-oXt,>^, 30 
[0X3 9] rrj:t>t>. :$:PC 1 0Cc4Bi,:>t:». 
rj:^i>^}U • f-^f 1 8 a.com^f-^iiSiZ^i.fJi^tc 

[0140] ^g^tWtctt, a-r, l*I»L?tl»!i<*'-i2;l' • 

fit?&«>-3 60©sKi'-feJU ■ f'-^f 1 6 a**ae>t:i^ii 
*3fC*-5ii«>«:. Ig^lMfe©*^^-^ * ;!C^r-;P©?& 
[0141] H4«:. ij<4'-fe;l/ • f=-^f 1 6 aOf'ta:?' 

a-i2x©mj56iig*©im*-r. isi^ (a) tmnajiss 

{C J: trails tifc^KJ'-bil' • f'-an 6 atf>®ZX5p 
®K:fe^yti»rffi%S^l/-cii6. cc:r% »rS©4J*{c 
M^n«.jl?g«i©®l/»ffil|!l*SB^©Mi|!{-C&S, asfc-e 

[0142] iiXl^m OftJz 5 ?LI@^^i^>^ f^A© 50 



^tii2 0 0 0~ 1 26 1 8 1 
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cos (O)— cos itp) •sin( 



5!C ( 1 - 1 0) -Si ( 1 - 1 8) 

mmrnrc * -s 3 ;^H^f#3:igR: j: tio*^ H^jgsi y 

Xl^^(DX\ ^>i^4i©e^jg^je7'0-:/l 2 1 

mmmmm^mcyu-z/mmf'-'-f 1 3 a^^^ 

•e*-2>„ S?c. jS#i^i^:?'a"-/l 2 l*^i,=.'CMiW^ 
!|?($: 3 0 ©^M^X + i- b ^m<ijm{^ 3 0 
'&j?Si+b-C^7^-i2 1 2 a=£igX-r-Sl^iC. PCI 0 
a. COjm-r-^! 1 2 a©JR^i[SISgLr:7"0"'=^|^ 
fS-r-^i 1 3 a*JR*T-5.o ^l-'TPCl 0*^. j^tt^^ 
"^r 1 2 aSO'^^tf7=-if 1 2 a il5l»ibft::7"n":/M 
t97"-5f 1 3 a*ffii,^-r3;^t7CiSflfef^-* 1 5 a^*^ 
•r-2., ^i-^rPC 1 OtJS, 3^^5rIIift7="5f 1 5 aK^ 
Ji?|ii*«Pi<&1-7or. ^^55W&jKi'-l2JV • 1 8 a 

K^^-rs— :^-c, [S]-©jK4"i2;L'{coi,^-c2-:>jy±© 

■fejl'©#i7H2;U • 5r-4f 1 6 a i L.-Cl,»S. -r&toio^ 
mW«:7Ti-yi 2 l«cm«3'f^Wft:aiSS5ai?fitS-b> 

•y-1 sucjz-^xmn^iT.fc.mmf'-^ mwm^yn 

-yi 2 lojsgffif'-^f) <&fflt»r. ja^jS^^T-a-rf 
1 2 1 *ffi^{c^t,-r#6tifc-Hl©ggt|f=--5» 1 2 
a*!j? • 9=-* 1 8 aJCgaa-Cfr-SJc^tCiaS. 
[0 143] C©J:^35:PC 1 0«. ^N^K^-efy 

ir- 1- Jiffl^jg^wrsajRs 0 1 ©<t 9 ix^m&m 

#3 O^SPttL/trsKi'Hz;!/ ■ 1 6 a4fp^-r-5,fc 

^^L.ft:^fe#*sa^3 0 1 ©^ffi^^Sb-C^fiL-Cffii^ 

m.yn-yi 2 KDim^pf^^^wmicmmoxmm^ 

f^m^. ifi^Jg^iT'a-p'i 2 i^^^^^jbw: 

fiS-fe>lf-i 3 l*ix+i-->i^tp©ia#ie^7'a":?' 
1 2 l©^F«W^c(4a^?>^*Srj^l., ?L1W3 01 
S'J^igsftso) ©mfSM'p{cl^3as-i±fc:7-a-:?'j^Sf» 
-if 1 3 a^rifigl/. PC10*i, CQm^y'-itl2 

&<oifm {:^^v~>i^) tmrni^xyn-r/mm'- 
4fi 3a4JB^-rsciT. mm'-niz&tmmtic 
mms^yvL-yi 2 iwfiSf'-^ im^ms.yvL- 

7*1 2 I ©]^«f-dr) miiS^lfc^iff'- 

5? 12 a*. im^—sttvxmmhx. «^*©^^* 

T;l'*:^-¥>y :«7-*;i'^<i;|liS{cr-5^7 r ^7 h©iJ> 
&< *'-off^14©iSt,» 3i;t7c©!Ki'-b-'l' • f=-5f 1 6 a 
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[0 i4 4]:x(^. mmttcm-^^. %m^miy:^7-j^(D 
[0145] i:iT(Dmm'ca. yTt^-imm^mi-^tca 

ifcrciffi'4z;V • 1 6 a.i)^^CDmm (ItK. KWM 

yicL oG(Laplaceof Gaussian)^ 

^rf^i^-fejL-^" mm" , " lEWMW R^mm(D" i% 
[0146] mmommm. n ■ fm^'mAmmm 

ymM ammography ■^'iSWfS:^ 

1^-5 C 4 -e*. Mt^ifC» C CD J; 5 :^i^{5J^6^#® 
*3J:<fiM3na, Xi^Mammo g r a p hy«X^ 
cD?LJgfc>ff-rS^#-r&!3. i:b5S?Km>^fi?irg*1#6 20 

[0147] -73. J;afLI§Mr«ffl^Sif 
^>-S)Ci. dense b r e a s t CCUg^f *>fii^CD 

3EWsc^rn{af, ^SM^a«j&«if?i5#:*^Mccti^-r 4o 

[0148] Itt^CD^TOI^t^* 3 SCTnKK^afemc^ 
[ 0 1 4 9 ] C©J; ^ i!3:#:m©4> it?. =p:«5©l?SI©M so 
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2 yc7C©#MMM*^^CD4>©J: D miMi4:^3]ai,^fcib. J: 

[0150] :^mmmP3<Dmmmmmmy3mx-[t. ais 

[0151] ^^iSilimcteWSfLS^M^^MJ^ti, IE . 

mm^imLxmmn&^^fc^. Mm.m(o-0,mcj: o 
TM^©^^Jffi4^f9„ va^l. m^^^mc-Di^xit. ^ 

c 0 1 5 2 ] ^^mmBmcommfsnamm^mia:. y r y 

-fJif^ ( F u z z y Re a s o n i n g) ©#^5^:^ 
•C©!l^5'-fe;i^ ■ •r-^^tL^ur, a-T" , " lE^ 

©3^ff?:®-'?KS?4;ib;0:*3P>, «*?a<jfcffi^t7?Mi^=&yi 
[0 15 3] t:©r^U3iJJ5fA{-J:, ig5©J;^K:7t#< 

TcL oG (La p 1 a c e o f Gaussian):? 

HiiSt *t„. Mb) (Membership Fu 

nc t i on) ©SSftf^^^&tf 5« IS 1 gJPfK^ < ^ 2 

{Mt. Al,. Mb} ^ffll/'-T^Ty-f • (Fuz 
zy Ru 1 e> MC/«C«a (Re 1 axa t i on 
Me t hod) &:m-rf<^-y7i^-{ <De f uzz i 

f y ) mmicj: ?>!mm^<o&im^'<7 ^ . 

CO 1 5 4] Cft6©XStt. PCI 0-C»TBltgfe5' 
[0155] ^Xtc. :$^IJS3^S|-Cffll.>*fi#m«©3^^& 

[0156] $im(ommimmmrfT^>s:tsmitsr^iii}sb 

fc. ?L^H^©SWjSH«^&3o©4?^r;'<D«^fci'5 



x5}-w-r^o -rscfe-fe. nm<oi&i,>" mm" (t umo 

T ) . Mm(Oml>" sEnm^" (normal tis 
sue). ^ unm^d)" mW (boundary) 

a*«{Sl^ Sfc-eCDMIfflC!>iE^*ISICCJ:-:,rffl^tir(,» 

[0157] B^ro^ttifKfei^-r. ^-rcoJ^^fjiW^ 

[0158] fm<im^mm. m^^mm 

2 mit'Pm'^^-^ I — f ^ <t'<DS65|5cDiiii^^!aiIJ:t? 

[0159] M«cr)jaw2e^^cc-ot,=.-r. " mm" vr ie 

" {cfeW-5j5?KcDll-il^*5" m^" &MiC" IE* 
i»S¥±&ffiu= {SX2 f ( i 

[0 164]fc/^cU. i. j, k = 0. 1, 2. -. N 
-1 (N : ^fm) -C^iJ, f ( i, j, k) itrj?^-f2 

)i a. j , k) (cm-f^m^m^mL. N«#M*"i' 

■feju • (ex, ev, gz) cd>^#3. xm& 

[0165] -r&to^. isss^i^fiiuAs- mm" mm-c 

gf.= {222: {f (i. 

{222f ( i . 
ey= {222 {f (i 
{222f (i. 
g.= {222 {f (i 
{222f (i. 
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immBm-c\^t. ctie.©^ig4- -■X(D^-o(om\ 
m.[n. d, v) Kj;oT^fb-r5, i,:>-rnfei^-<D 

::^*$©#M*'4'-feJi' • «|fy i-A (gx. gy. ez) 
[0160] JiiTJC. J*:^teffJMcDllffitlStHmffl:^iS® 

[0161] mim^i^^»i,wmmm-:£.mt: s^x 

TS^>^N'i^-;':?-MI5! {y., m„, wJ®[0, 1] 

[0 162] cci-c. #maig^xfiT-^(,^p.nsp;r^ 
•fe;v{cs=f-rs*¥K®S'C^ (g.. sv. g.) , 

3 [0163] wm.w-^nu 

, j . k) } /N' 5^ (2- 1 ) 

tT5®BifL!,^j:5)^c. nm.cois.\.^" mm" (tumo 
r- OTm^^t) , nm.(D-mi^" £.nm.m" (no r 

ma 1 tissue, «T^^«n) . ^L-rp^ 
CD" ^^r" (boundary, ifJTf^U b ) S^glJ 

[0188] SJi^i'-feJl/K^f-rSiffilgCOS'tN (g.. 

k) • (i + l) > } / 
k> } . 

(j + 1) } ) / 



, k) ■ 

k) } , 
. k) • 
k) } 

^ (2-2) (2- 

40^&*'£i^cOiElSdK, 



(k+1) } ) / 



4) 



[0167] ^•^^^tuicmr?>mm.o^m^^t.nn^mii 

d= { (g,-c.> '+ <gv-Cv) '+ (g.-cj ') 

S (2-5) 



[0 168]^fc?^0, i. J, k = 0. 1. 2. N 
-l-C**), f (i. j. k) \%^{^-^)\^ (i, j. 

[0169] -Tfeto^. 3SfKO»t»igH6j^«^c*'e.>© 



ISBtAi/hSWei>5:SCi*>6. ^ (2-2) (2 
-4) , iRCXS (2-5) *3t^U, mmptJCtey^ 



( 



C21) 
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■[0171} 



i>. -is (cMt ■^.^¥iK(DS'l:^ i ^fpI^r^Kj^^j tf>-il^cD * 

v= {S22 {f (i, j. 
j. k = 0, 1. 2, -. N- 1-Cabt), 
k) itTt^i'-izjV ( i . j . k) JcfettSiS? 
. N «#M>Ki'-feJV ■*:■>;:-- A 

z) CDA#3-e^^6n*. 

fjv*s^an-ci,»sci{cviaL-c5i; (2-8) ^mm 
[0172] ^jE^i^u{i. " mm" M*^-C«/hS 

[0173] »g®»i:^imf5l^^c«'C>©Mfi 

[0174] nm>m;^u. " Mji" ©m^-c 

fc^-r *>©■?:*■&. -Tfefoib, ^BB^«" W -c-afe 
Miss. 

[0175] *Syfe3f^«g®Jl^JttB«!ia*te©l^ 1 Igpg 
■VIS.. ji>^^iyyzrm^{ut. u„, n,) omi^m 

fc3;j>GcjJ<.i'H2Jl' • r-^ 1 6 aStcf'f^TSCiOCJ; 

Ml,} sKi'Hz;!'- 7'"df«e:*fT.S3;SC7CLoG (L 
aplace of Ga u s s i a n) 7 ^pPdiOffi 

0<fc«3/h3l,»3'O©^i|SCC*j»«S:^iaa»^Sr©tX h 
[0 176] ig7Ki^-rJ:^{C. Ml g:P§«C*ittS^> 

Rl : if <u is sma 1 I ) 



[0170] ^^^i^^Mcn-nmm^fkvit. 

k) -u} ^} /N^ ^ (2-6) 

[0 1 7 7 ] ^>^N-->"^7-|IB^ {w,. /i„, ii,} ©f'p 
( r ) Si^ ( 2 - 9 ) ) ©ffi;>j7):' ^^-feSo 

[0 178] I. oGy ^ )h^itimo:>2'.x^^y -i ii' 

i?*M(.^-&<h. it-^®teS-C2;m:9-565Hzcii%ip, * 
(Zero crossing) daitiS. ein6©iti 

^n*s}ElimUJ:5<i:-r?.>t*a^I^©:^^Si?5:-2.. 
:$:^item^©|l^ltB$a3a73-ffif«, -IfO • i'Cs'J^^ 
i^(C :^|^" til!±JtCta^L-C. tai3©iEMW^©{g 

CO 1 7 9 ] s^-i'-feji-©" mm" . " iE^a^" , ^ 

U" m^" ©3o©i'7X{cJl-r'5i/U" K^it, M„. 
M.{3:^l|SJitr-ttgcSn/t^>v<i^-^7'P^ {u,, ^ 
30 „. wj (2 -7) ©J:-5ife7Ti^-f • 

[oi80]-ec-c-77 y -^'Jif&iew, y y t^^im 
M„. Mb) lu. mmtDM'O^tmisimmfj: 

^'{j'(Dmm d K^tf S ^ >/N*J> » :?'H^ { At . , w „ . M 

40 mm" oif^a.R 1 {cgi-rsy^- k t . " je^b^" 

3Kg|-rS*^U-Fb©3-3©i'l-'-F {t. n. b} 

CO 1 8 1 ] CC-Cr'Tt'-^ • Jl'-M*. if the 
n els e*f{=3S3^^-C^SnyfcJU--H'"CgH^$*ir 

1*5. 7 T s;*^ • jp-ii/ (se < 2 - 7 ) > 4e(T«c* 
•r. 

[0 182] 



and 



<d 



me d i 



(v 
■ (i; 



C22) 

i s s ma 1 1 ) 
the voxel 

is large) 
is 1 a r s e ) 
the voxel 



!^gg2 0 0 0- 1 26 1 8 1 



na 1 t i s s 



s m e d i 
m e d i I 



um) and <d 
m) 



1 a r 



the 



the 



t. M„. Mb) I v) tt. ^>^^u-^vmmW:^mcio 

[0183] t-tcvv y w-jt^xg-ca. m 1 i^axM 

< {/it, Mn. Ub) I u. nm.<o 
wn. Wb) I dao'i^ffi^s-tJtvtc^f-rsx^^-j 

s^-?:''^^ {Mt, w„. Mb} 1 v) {cS-:5l,=«-r#!j<i'42* 

Rl:Mt=min(Mtlu, ^tl 
R2 : y„=m i n I u. \ 
R3 : jUb=m i n (Ub I u, H„ \ 

1i.fc{j^ min (ai. a,, a^} (£ai. ai, ajCDtf 

*6.s/^ffl*^^i?•rssl»■c^3ssns. 30 

[0 1 87] HI 6 (a) . <b). (c)tt.ll9 
(a) KwSn/tMffil^ (jSlfetf-fX: 128X12 

[0 18 8] CtiKiO. jS; (2-7) 8C5sL?ti f 
then els e^ftSS^^f^SnfejU-Jl'tcfeW' 
a" i f ~th en" (Z^f^^SC*©" and"l|&ffl«@ 40 

[0189]^ >J-ity V :?-M!K@»!r^^S», 1ia«^# • 

( (m.. m.. Mb) lu. {y» y»} I ci. {tf 
t. <in. Mb) I v) %JiK*'-fe;i'S«:3yGc;V'>e^T> • 



5 1 is "boundary" 

S (2-7) 

jwcfcitsi^g^a^^'S {u, d, v) icM-r^s-o® 

i?-5X{i:B-r-5*'U'- h'Ait I u, Alt I d, Ai, I V. 
y„ 1 IJ. M„ Id, y„ I V. Aib i u. Mb I d. Mb I 

[0 1 8 4] ^2i^aXgtt. ^/U-h-ii, lu. Mt 1 
d. IX, 1 V, w„ I u. y„ Id. M„ I V. Mb I u. 
Mb Id. Mb I v®^';?®f[SK:a-3l^-C. y-ri^-^im 

Mb**«&'5XSr'4)5o 

(0 18 5] yrif-i^Wmt. ^ <2 -8) "C^^ 

[0186] 

d, Mt I v) , 
d. M„ I v) . 

d. Mb I V) ^ (2-8) 

[0190] -TfetDfe. 1 M® 2yi^^7 ^ }\^it. 

^-ycJ^S^ (Zero crossing) ^tJgtiS, 
cti&®ffl:^®-fe'a • i>n'jiyi^V!^.^m^iri,tmm- 
<b«cs. «ieot:, 3yiC7c;*f'?e^r> • ^-T"^:^:? ^jui! 
(3J>C7nLoG7^;l-df) SitXO^'n • ifnviy>if^ 

^c-c. -^cj • e'n5,i^>i^{cj:5" mm-" mm 
tcfti^-c, ii{:^j®iEffl*sis|[ffi®igt,»" B^" . 

*3-o®i'5;aiK:^-c*SJ:5fcas. c®J;5iS:W 
mi'7;^^W%SliTt-Sci{c<fcij. PC loss® 
tHSfig*4 o 3 > t » - rjr y V -^t?51B# 

7^^<{Mt. M„. Mb) lu, {m.. M„, Mb) I 

d (m.. m„. Mb) 1 v) ®SS!jf¥fiS!Osufiei«cS. 
[0191] *fc^>/ft^f ^Mf^aSJl^X^W. ^ 



C23) 



!^if12 00 0- 1 26 1 8 1 



Id, {wt. ii.} \v) (Di'!Fmcmi>^yi<f 
hoQv -<)\^^) B (r) -e^S^aS 3^^^*'t;t^r> 

oG:7^;b^) Xlii, 3;^7C*''i''>T> • ^^'-^^^^ 
x^-fjl-c^? (3;tocLoG:7-/-'l'^f) te^FA^iEfit^iS-r 

*;-i'-feji'*j!iKcofic>" mm" ui»mtzmmimj:m 

micioi.^x" mm" ^'^m.stifcri<i'-^}vi,cMiyX. m 
i>" mm" iC'^i-msrttcTiii'-fzA'^" mw K#$s§n* 

g (r) = (R'-3a') / { <27e^ 

) 

[0 1 94] 08 S5Cct-:>t:»S^£*7^MbO?c2^ 
(3>;>i7cLoG-7^Jl'^?) ^t^mmJ.I<D 

[0 1 95] 3>j>i7£:^^?'>r> • i7:7'^J5^:7-/jL'i' (3 30 
a^TcL oG7 {cj;S*'-5'X#Wr'K> 5*^ (2- 

g ) ^c^o- w s^t^ ' J: -ciflW § n sfSJiK^^-^'f tr 

[0 196] 3'4K7tiitfiyr> • =7^=^7.-7 A y\^^ (3 

srj*t?tt, FET*Mi»scix'*aa<DiSji<fc*iaa. 

CO 1 97] C<DJ;5&3^JC7C*'e»J^T> • 

•3. i'5;^:&WStiyt'* HSR" iKi'-fe;!'. " iE^ffl^" 
sKi»-fe;i'-r'^t:K:^UT3o©#«ia {u. d. v} * 

•ocDm* {u. d. v} 4n-»^sci-c, " mw 



ltoi!?lt©ffit>HM:^*ijiS-^ -a <fc 5 )&:l»-&K|i5#=fe:55' 

-r-^«6:fc3o©S1itM {u, d. v} ©^''jicMLT, 

( {w.. u„. I u. tf„. w.) I d, 

t. M„. I v) ^*^i?>^.^>^^'S^•i.:7•Mi^i»^XS 

[0192] CCtrS^^^O'-^JyT^ • -5 -^'^X JV 
<3;^7cLoG:? ■fiU^') g ( r ) tt« 5^ (2 - 9 ) 

CO 1 93] 



'/2 cr' 



(2 



9) 



[0198] #ir-te;UjMSiJ ■ W^mYWlM^t. • 

m7iy^fc'i<i>-k)i'CowcnLx^mnnjom^m'i7 

3 (umma-) (D 3 '2(DW»m { u , d , v } ^mnr 
5, 

[ 0 1 9 9 ] p< >/N-i^ 7*|iil^^^X?i», ^i'-fe;!.,! 
SiJ ■ !^®Sth»XISt?^ift 3 -zxamWiM in, d. 

,} I d Cm., m,. fij I v) '^slSiftS. 
[0 2 0 03 ^s^jgM©M3^}flm»a:^-c-^a$tv 

iHRO'Sgfi^tfeCc-^ir^T. •• MIS" . " SMmM" Ik 

tr' mm-" osood'^;^^^^*" ^s^-r^ 

■C3;jec;y'>i'r> ■ (3J^LoG 
[020 1] L-A^O^ C:C-Cf#6tlfc!jf*'42;I/©M^{C 

(3is-:»-c^3«5tifcd<f H2;v3js^ati5fcj&. " mm" 

i^SnfcsKi'-feJl'K^^L.r. ^Sg-iRfS (D i 1 a 
tion & Erosion) iffiS^tf otT. lESffi 



C24) 

4S 

CC. ^m^m-Cit. R j c i anMI^P* (x) * 
S ^ f {m., ft., u.} ©m^HtfL/ 

[ 0 2 0 2 ] 09 ( a ) itmrnmrn m\'&-^4x i 2 

8X 1 28X1 28 rKi'-feJt/) 0#i'-fe;l/ • f"- iJKfe 

nw^~ni3i>^ HQ (b) B-?-tiKM-^aa = 5®3>j<: 
i?) cDa;fj*7frL-Cl-i-5.„ S9 (b) Citfi®||t,i^i;|g lo 

^•5„ 09 (b) KSS^^-SJ:'5K3;^*'>5i-'r> • 

igi.^f!i^*s«i,^oTfe?). " mm" mmuMi." imm. 

(c ) tJ. " H^" <©$IJgcDf-<rK*fL-C{g5I • mi 

^^laxs*^fofcm®ii^^sr*■^.= lag (b) <tii9 

( c ) 'ktrnt Si, «; ^. - A ©/h § I i^Sig-^iE^ffi 20 
[0 20 3] C<Oj^^t£mmc^-:>^i>^:A^»^n 

P, (x) =x/a' • exp { (-x' 

[020 8] Ri c i anMIKP* (x) 5*, s = 0O 
Ray 1 G i sh^^Wl. (010) s 
/'aAS7tlr<!&5iGau s s i ang8iatt:a-5< (H 30 

aRay 1 e i srh^^Mifci^S, — iJ?. iS;gK:tb'^ 
T:;^^&S*J?!i^/hst>s»*as*siiS-rs*s-&. Ric 
i ant*-€-<Dfc'-i'fi£g*f;E#>6fS>'?«cfStti. Ray 
1 e i g h^?trB9l^*»6Gau s s i a n K^'^ i j£-3 

[0 20 9] -j^, '#®S {u, d. v) ic*5»^mm 

Baiiiifi<H3tis©-c. imtm&om^" mm" mm 

■C»Ra y I e i eh^imSlttj:*} , " «E»» IE 

-^mm" x-^D- -i x<D±^i3imMmfom&-r a g a u s 

s i anHft iiS'0:^fmmO tts;h^tt^=^m-C^ 

[0 2io]*ct?. ?i-o(immt{vi. d. 
mcmr%^^m.mLh\^-r:K i c i ansaaap 

, (x) ^flitr^SCiKJ:?), S¥Kqi:^tfu6DX>^-ti/ 
Id. {tft. Wn. Ml.} I v> Kot,it:j3:" H^" «rR so 
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[0 2 0 4] ^>^'!~>-:.7-pi^ {Ml. M„, mJ 
■r 5J , i"y X^W S ti^tij*' -fe 6 it© S 

-3 r ^ x^3-w 3 tifc* -i2jUA5^s n-ci^i. c i 4^ 
[0 20 51 ^'^^^(om^mm^mMmt. y^^-c 

SStiSR i c i ania^P. (x) t?^Sti-S C i^s 
[0 20 6] c-c:$g&iSm^-c«. ^ >>'^•^> ^, :/MgSr 

^iiiKfcwssofflifma: (u. d. v) 0>mm.<>c 
^-r^mmmm.mL'^K i c i an^isp. <x) -c^ 

^L.rl^-&. CC-CR i c i anM^fcP. (x) {*. 
(2-10) -C^^6.tl-5. 
[0207] 

+ a') Xa'] ■ U Us/a') 

^(2-10) 

ay 1 e i g h^TpM^-CiSmi.. ^<Dm<D" lEmiE 

W t" m.W *Ga u s s i a nmwrcm'&x^i>^ 
[ 0 2 1 1 ] ^ 1 1 isr mm" , " w.'^.m^" , " m 
^ASitj'a^Ksnftijf^^^i'yT'iigit (Alt. u,. 

[0 2 12] ^itmmMiu, d, v} Kfcttsi^a® 

# < &S«l^i|*sS>S. EI 1 2 «:^LfciSlg©fi'ii.i:^M 
^&*>a^©fESId©fc:X h A*>€,^*5a J: 5«ci,^ 
•rtlKoti-CfeGau s s i aniO'feRay 1 e i g 

h^m<o-^ifi^mtj:t,\ -e-c-c, #^d (•»«©* 

'Cxi^^M&c^&OfeEllt) ©^^^•iJ^-^T'KiSt 
(at. M„. fi,.} ttRay 1 e i gh^-CififtCrS 

(la 1 4#ji) . 

[02 1 3] !BfSI® (u, d. v) KteWSiSS^tSjv 
«C-DI,»-Ctt. lai 3K:^©b;^hi'9A*:^f. US© 
.fc^KRay 1 e i g h^l&©:fr3WjfiM*<fct,». -ec 
■C. iiSffi:a-f(v©y>^t5^>;»:?'B8IS {/xt. A»} 
«Ray 1 e i g h^-^-z^iSMir^, 

[02 14] 3;^«''5t'T> • 5y5;^7-*;l/df (3 
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ntcy^i^-^)va:)m^x\ -en-^n-cisSLfcRa y i e 

i gh^}7i7^Gaus s i an tm^s-ytc^^^ t^J: 

[0215] C<DJ; 5 ^Wm^^t UTR i c i 
aitMiStPA (x) ^>Sl.'.SCiKJ;f3. mm.COM't^iz 

M„, ^ij 1 u. W„. itj Id (Mt. 10 

i v) aR ay 1 e i g h^^M^-CMK-CtS J: 

[02 1 8] i^ma {u. d. v}t<:*5 

i a.nmWl.P^ (x) =£fi3l^SCi{cJ:f3. iS^^t^v 

( {Mc, m„, m.} I u. {Ut. 
ti„, li,) Id. {/n.. M„. Mb) lv)«Rayle 

[0217] ^c-c:^mmmm-cit. Mm.^ii]mut,cM 

t?>^ly.>-<l^-yy'mm (. {ut. u.. uJ ! u. 20 
(w,. M„. wJ I d, {y.. y„. 1 v) " 

iC-ol,5-c«Ray 1 e i g h^J-ft'MS^-C^JlSn 

[0218] CtiK,*!}. R i c i anPS^P* (x) 
s = 0©i^, Ray 1 e i g:h;^7ij|l9iS:i&«3, 
s/cr*i:;^^<)&SiGau s s i a nMiiiCifi-oX . 

y 1 e i gh^^M^iJfcS. i^fitctb-^rA^ 30 
'5:]RII«-?'/i>Sl/»;K«g*5igffiT^it-^. R i c i a n 
it^cOii-- i'iimAm^-A^fb'^^^ I'Cmti. Ray l e i 
gh^K^*>€.Gau s s i anmm^t'A-^\,>Xl,^ 
< ci^s^^Sti-cisS, — #i!(a: {u, d. v) (c 

mm" mmx'URsiy i e i gh^^mwi.ttji'o. " m 

SGau s s i anMiaiJSrSCij&i^S-C^S, C<D 

mm\n-TMX^}i>fcZ-o(D^WM.{n. d. v}©« 

BB^ { (Mt. I u. (u.. «„, M.} I d, 

S^-r6^>-''«2^»:?'M^ ( {tft. *«b} I u. ill 
tfb) I d. {fit. M.. w.) Iv> ?&. "M 
Kot^TWRay 1 e i g h^J^PM^f ^S^fc 
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[0 2 19] -r^Srfc.-^. mi#1tS{<:}l!!f-rS5i^^]g*^ 
®iUrR i c i anPiStP. (x) ^ffii,>5Cifcj: 

,} I u. ill,, M„. ii.} I d, (W,, M„. I 

v) K:oi,.-C«" M^" ?:Ray 1 e i sh-^^mmrC 
ifiML. ^CDffi®" iESffli^" i" *Gau s s 

i anlMlii!-ei!r{a-e§SJ:^{£;;&^„ COJr^KRay 
I e i grh:»?iJ^-5>t,^aGau s s i a nt?^ V-'-^S-' 

[ 0 2 2 0 ] *?c, s?g©a^c^i^^5J^e9^cI^l/C^®slif 

dtC>Pfr-5^>Ai^"^7-MSK ( (At,, Al„. lu, 

{^i,, /Li„, M.) I d, {/it. Mn, w.} I v) %Ra 

y 1 e i sh^^mmx-mw^ntcmmmmmwixmu 

[022 1] CtiKJ;!?, R i c i ania^P^ (x) 
s=OCD<!:g-. Ray 1 e i gh^J-^Hgifeii^cO, 
s/cr*5:;Scgr< ^^cSiGau s s i an|KI^Kia':S<. 

• yN-5r->*sjMn. j6^^^®!)»R a 

y ] e i sh f^timmtfxz,, -ts. m&iab-<x-A^ 

^eSMYS^/h3l.>iRS4jEiAs?g&-rSi#^. R i c i a n 
«^©b-"*'fS;gA3iM.#./'p?>^t?(CSIti> Ray 1 e i 
gh^JflTllfS[A>e.Ga u s s i anPiSl-^iia-^t^ri^ 

< ci*5^n$ti-c(,^s. #ftS {u, d, v} {c 
*iw sws-¥i^{i8u ic-^i,^x<Dmmmmmmx m^^-m. 

Mii" mmxitRa.y 1 e i g hr5a-?ij|ijiiti^ctp . '■ m. 

SGau s s i anMl^iJS-SCiAi-m-r-^So C© 
iait#xe-C3}?fefc3-Q®#ms {u. d, v}cD& 
MiSc ( {Mt. M„, li.) I u. {/i., ;^„. u-,) I d. 
«=f:fi<J^J:*-[:^®ggi^d^C^■5-S^>^^'V■;':7■|W^ ( {*i 

t. M„. /ib) I U. iUt, IJ-,, Mb) Id, {Mt. 

ti„ Mb) I v) «rRay 1 e i e h^^|g:t?«iSS 

[0 22 2] -r^fc-fe, {u. a. v} k*jw.s 

iS|!ac[)M'C^ilS45I^e9%f't*©l^iaidK:-5l,»rtt, " IE 

^m^t\yXRi c ianMtKP. (x) *mt>5C: 

/■c^'^,::f|ig^ ( {y^. /[i„. ^ij | u. {/Lit. m 
b} Id, (Mt. «n. tij 1 v) »Ray 1 e i gh» 



(: 



{ 
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C 0 2 2 3 } ^itmm^^vicMt^^>.>-<iy':> VW^ 
( (Mt. M.} Iii. (Ai,. W„. w.} I d, 

t, fri„. «J I v) ?rRay 1 e i gh^^Mi^-C^:^ 

[0 22 4] C*T,(Cj;i3. R i e i aniBaSP;, (x) 
B. s = 0«)it, Ray 1 e i Bh^5>?fJMI^<i:ic*3. 
s/'CT*5;;^;g-<a-5iGau s s i a n H^tCja-:? < . 

y 1 e i s)x^-^wmt.riiZ>. -i5. m&v:&^x±^ 

umm^pfh^i.^mimtmUT^i^-^. r i c i an 
\t^o:)^-f&mfimM*-^h-m'^<,cmn. Ray i e i 

&h:&?ijilBi!t*^6Gaus s i & nmmr-t&-^^>X\,^ 

<ch-mm^nx\.^^. —-IS. mmt (u. d. v} «: 
mm" mm-cuRa-y i e i g ^^^mm.tf^'o , 

■SGaus s i anlW^ii^jT-SCiAS-T^fi-r-^^, CCD 20 

i«f|-»X?i-e5l?is!)fc 3 -ocOiitgSiS { u , d . v) oy^ 
^ f est L- r , ^ ^ ©il^^SMia {CIS C y 

( {Wt. w„. *ib) I u, {wt. w„. hJ I d, 
(/i,. fi.. u.) Iv) 5:5Rfe^ti^, )i?K»SJ(v{cSt 

{jiit. tin. Wb} Id w„, w,} I v) R 

ay 1 e i g h^^fliMiir^JiSnfcffi^gJSIigi^-eifi 

[0225] -r^scfc.-^. ^3!^ii«i;cpt<j-rsis^s^ff 30 

^il^-CR i c i anlia^P;, (x) <&St,:>$c: iCcJ: 
•3. miMiu. d. v} R:*5WS»^^t$Cvfi:oi,iT 

Mb) I u, {/^t. /Un. iLii.} Id. [Ut. U,. iUb) 
I v) WRay 1 e i ghaqSSalKre3ffi^K■C#5J:5{C 

[0226] ^^CC. >4s^j^M<Dj|^fAm%il:)^i£(i!>m 

[0227] mzmmt^urnm-cm^fcji -j -zm 

m{Mt. **n. Mb} *WfflL/t:, ^^y-fJiifeKAS 40 

^wmmm^^. lai 5»«ai©»*i«r5vLfcfe 

[0228] «-r, 7ri?-^Jii&teJ:-,-C3-3(Oi'^;;? 

ii^" (tumor), ^KOW^^JBtS©" iE^a 
W (normal t i s s u e ) . -^-Ot:. Pf# 
®" jSE»" (b ounda ry) -C*S. y^K. Slfc^S 

5. so 



[ 0 2 2 9 ] 1^ 2 SFiJc^tsWS :7 t y Ji^X^'A S 

( {U.. U„. Mb) I U. {U„ W„. Mb) I d, (m 

M„, Mb) I v) S(>':?Ty'f • J^";^*^^-c«Ra 

[0 2 3 0] CC-C, ::'Tt?'l'»mxg«, 

[0 23 1 ] ^^^^Dt., S^^^uAf'i'J^r^' • ^7--7X:7 
i^RO'-fe'P • ^7p^>i^>i'*:i^P.3 0®i'-5'XK:J>®§ 

tifc -Tikis' -fe j!/jc », IS o -r ^SH § nfc -fe Ji'd^^a ti 
^c-c, c<7:>j;5i&7yy-r}if^xifi 
^riat^sciiCcfcQ. "mm" tmM-snfcyi<f-iiMc 
Mbx. m^ - ^mmm^n-^x. w.mm\Hmi,cm:'^i: 
tfjKi^-rs" mm" iKi'-fzjv-?^" i^i?" ^a^-iiii^^m 

[0 2 3 2] ycic. cnecaooisttccM'T-si^u- 

h'®[ll^ (m., m„, y.} ^^sm^Sfca-oXf^^T 

[ 0 2 3 3 ] -€-®fce*. lg2®|!t{Cfel^T, ^y^W-Ji 
t,^T. 3i6^iS«:Jc5i'9X5>^^SXg-t'*-:>-r, Sffi^ 

a{cs':5i.^fci^7 y v>-<imm^^4if-^Mmvxn 

5Xfli, gtxiitc^i^r. #sl^'i'H2;v=£, " m 

m" . " lEmmm" t.tcu" m.w ®i,^-rn*:>{c^sgL. 
xmmmiommm^n'^jimt^^A.xms.snx 

[ 0 2 3 4 ] C Ctrf? r i?-YIS{C*sW -5 > 5ll!ifgS 
(Relaxation M e t h o d ) K^-Jls^t^^ 

4'-fe;U«C*st^SiRNaa©&<r {u. d. v) vmt^2 

[ 0 2 3 5 ) «arj ( 1) aB-r5xKi'42;l/*s" MgS" t? 
C 0 2 3 6 ] agij ( 2 ) ?*S^S5i?i'-b^t/*s" i^^" t? 



( 



( 



51 



C 0 2 3 7 ] SMMU ( 3 ) mmT^^f-^/liii" iE^ffi 

w x'&tiit. " mm" ic^m$ntc^^iz}\^timi' 

[023 8 ] cn{c4:?). 3-o®«ttKll-r«,^'u— F 

[0 2 3 9 ] MKf^L.<. ^yyt^-fum^mmt^. 

[0 24 0] HI 7{C7'7 7i>^'X^g®■7^-%^-r„ 

^yyty^xmic^»^, " mm-' , " jEmam" -^tc lo 

n 5 ^ -^Mmum (:^^yy'si. S 2 . s 
7) , "y-omfmJLm (::x.f^j •:f S3. S4. S 

5) . mmmJM <.P^-Tv:fse-*S7-^S8-^S9 
^S2-*-) *^^-cl,^«. 

10 2 4 1 ] CC-Vy^JVmiXMC^^-^^ysi. S 
2. S7) " ffi^" CDi^'b" h%4jj^-rili^Mt, 

[0242] Sfc5^JL.#t-J-XfM C^T^y :7"S 1 , S 
2 . S 7 ) tt, MF;f WtJiltt^^fr (y.T-:^-yS6) (CJ: 

J;^{c^^{cMifrS^rXS (;^7=--;^-7'S 7) 

[0243] C C-CMifX?! (XT- v :7'S 7 ) W, M?'J 
RllX^i (:^T-':':7'S 6-^S7-»S8-»S 2^ 30 

6) Kj:-,r:f^sAsgEDfcj#^, " mm" <oi/u-¥, 
mm., ^fcu" mm-" coi/U'-Y^^iUn<ri>m^<om. 
[0244] ■:iF.mm¥Momm^&mmMmficJi6Vi%j^ 

:^}<%yv:fwm.{ {ti.. u„. fi,) lu. Ai„. 

(3y!7cLoG7^;l'^f) r!Q:*>%iE 40 

t:i»Jif©M'&©-rti©*n-e*lCDt::^ h 5'^ a y 
1 e i B h^lJgtStiGa u s s i a -DM^Ximt^ 

^^b) la (ut. tin. Mb) Id. M.,. Mb} 

*r*'-i2;i/. ■5*-^r{cBli^S3-^<o^'5';^cca|■r 
S^^^'-F*^t-^li^^**^s^)v -€'C:*>e.5«a®#;^.:? so 
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[0 24 5] CCr. " M 

=i<"4?-(zjVKiiiS-r-& 3x3x3 cDMi^rtC<:fct.:rS" SI 
^" . " iEl:ffl,^" RD-- til?" <i:>Z'^<jymm>'7-<.}\' 
<m {N,, N„. N.} ^^n^tiimw-b {7.7- y-:/ 
S4) > ;?F;fS5:feSiJ*^ji'~^ucA^!-ra (xf-^-^-s 

6) . 

( 0 2 4 B ] H(c. Hf?fKl^cSIJ*^^f4= ( X T- S 6 ) 
*3£51JB^ (X^^;7*S2->-S9->S2"-) icMSS^ 

w . *:^cw" mm-" i^mm-p^ c^f^ys 1 d „ 

[0 2 4 7 ] S)t-7'<;l'Mtmx?f (X7-y-:7-S 3, S 
4, S5) f?xR©v-^Jl"f^tfXfl (Af--^y'S 1 , 
S2, S7) iC^^t^T, ^@br(,i-5,rK*'-trJl' 

I'-fe-'L') {catt-rs cmmvxmfs^) 3x3x3 
ffiMfes (3'.X7vmm \mc&m-&" mm" co 

8&N„, SO"" m^" ©^ui©^-<ji-©i!fN,*^ti^-ti 
iH-^-r^-xfir-^s, 

[0 248] Sfcafe^M^X?! (^7=- 9 -7-3 7 — 

S8-'S9-»S2-»-) tt, 7-<}VmSmJLW (XT-.;, 
7-S3, S4. S5) t?^^^^^-^;!^©'^ (N.. 

(Xf •:;:7'S5-*S6) ^. Z'-XTm^-^^mr^^s^ 

[0 24 9] cntcj;)?. t^X<0-!i^i>^Mt.s " M 
m" . " iEm-SDfS" ^S:^"" i^^" ©i^U" F*S^-r3o 
©ia^{;i,, y„. ©'^i-Cj^fil^iai'^x$C 
J:-or5'-«;um-^3i^5 (Xf-ytT^S 1 0, Sll)„ 
[0250] ijkCK, ffig^Ki'-feJl'KiSM-rS 3x3x3 

©M^i^«:tewa" mm" . " jEnmm" m>" mm-" 

©3o©M^©^.^jU©gfc {Nt, N„. N,} =Sr-€-tX^< 
tl-r^. MCC. MBif«^i:W*«3^<f= (x^-^7-S6) icj: 
„ M„. Mb©fii*^«4'V{cMff^■ci,i<, c:©^!is%ifi 

[025 1] i^itmmmxm (xt^ ^ e-s 7 - 
S8-S9^s2-^-) t^mh^ibn&mmmfsmmjv-- 

if then els e^SS^Sl-mstift: 
JKTW^I'-JI' (S; (2 - 1 1 ) ) -c-M^L-ri^s. 
[0252] 



( 



( 
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Rl:if Nt>l and N,S:2 and N„=l 





then 










R2 


else 
then 


i f 


N„>0 


and & 1 


and Nt=l 


R3 


else 
then 


i f 


Nt = 0 


and Ni,^l 


and N„ai 


R4 


else 


i f 


Nt>N„ 


+ 12 






then 


Mt T 


. JLi„i. 






R5 


else 
then 


i f 

Mt I 




+ 1 2 




R6 


then 








^ (2 - 



+c) ^mmr^mn'?; AaiA(DMA>fe:s^c%?^ - m^- 6.L-s©i/L--FMti" 

R4Re>'R5ctJ<Z)SiS!l vS@*'i'42;l'Ki£ 'i^^tumcWMx^nx^^^ (R1#M)„ 
f*TS3X3X3<DM^fc*jl,=.TN„<!:Nt®Md575^^ci3 [0 25 6 ] 3o©i'^7Xfc^i5$n:^c;jt"d'H2;l' • 

K:*»fc^><D-C*«.„ *^JSm^®ll^Mffi*nji:Sraffi 20 i>-^}V ■ 7^-iJ©RO I (Region of int 

mm^-VHX:. (2-11) ^«:^<iWSi3#T i <Dmm e r e s t ) «C.|?fi-r-5«)»M1^5!)^" iESffiiS" «CJ:-3. 

0. 0{cL:fi,i^o -ecx", >5f^i&sRO I fcfoH:faMiif©sa*i*5 

10 2 5 3] :R'«i:flfjfctt. S:d«i'-fe;l'{cot,»-cR 1 -R ^X©J:^ 'SCJtl'-Jl'-C^^SnSo 

efJJilHIIJcAOSSn, i'*i*>*tfi!iS£;Ofc*^«CBtacOJl/ [0257] -r^ctsfe. ffiS ( 1 ) !j<i'-fe;u • -r-^o 

K^!3iIL'?ft)n. ^sKi'-fe:;!' • ■?'-iS»{cS^-r-S Mt . i^HaO©" iEEMS" fflffiS© 1 ooK^'-tz^U^isfeiU^ 

i^T-rS. cm^-e, ^/}<4^-fe;WCML/-Ciu.. M„. 30 [0 2 58] *!yi(2) ^S^gftifclo©" iB^" ©!l^ 

L/tr^Sti-Si®*. SS^KJC&sKf-b^l/K" jtt •eti?>©!Ki'izJV<&" fflggl" i-S^Jl'ffW-rS, 

. " immk" . sfctt" ^1^" <o\.^-mis>(omm [ o 2 5 9 ] aoh ( 3 ) ism^m& ( 1 ) KRor, •■ 

%«i»5Srs«:tKi5:a, )i^r . " jii02" " mmrx" ©<fc5tc»»©M 

[0 2 5 4] MH!K5'-feJl'Oj^o" JffiEg" . " iE ^^^'^i U >i^-r*. C©S!ffll*^7'r*ltf. yc©*5?i 

jtcjf" ©t,='-rn3&>©g^*f!if)srx:i,» «c#s, 

*S!j<*-fe;l'©" «S|f" KSr* [0 260] MS (4) Vi'SiT.ft:" fflBik" 

i^W-FMb^s^nfettAifJiPofciU-Cfe, :^H«:" Jffi (k=I. 2. 3-, n) {c^oOT, !l<';a-A©;^# 

3S" iE^Sm" ) KM-rSi'U'-F©:;*:!? S*s:^>i£.>'h*r-©JB{C35:e.'<T:. J^i^TSiS^* 

1, >.sffi'-fe;U?eW*i?¥ft-r'S^> ^©sKi'-fe;!'©" M 40 ©ii:^2mmJi(T©*>©%>'W^C<fcL/-C^9^t:. ^ 

s£Mm&" ) TfeSiSfU-FMt (* Snfc" IBi5" ©*-em'[>*SRO I©tfi^fc— #j£ti4> 

iEmfm" <*S(,=.B" S3S" ) KJir^.i'l^-F/i, CO 26 l ] si S (a) 01 e (a) . (b) , 

iiii„ BJ:0/h3<^HSti-Ct»< (R <c) tejn3nyt3-3©pftR:M-r*i/u--F©li?fll 

3. R5#M> . ^^^T^-^-rSCi: (f^^T^-f 

[0 25 5] itK. &&5K*'H2Jl'©" 6L3®i' XS^SIfi'^SCi) KJcoT i'^J^^t^fStifcH^-C 

lx-FMb*i«0*«/h3A>ofc<tl/rfc^H«:2-:j«± ifeS. )liglK©:^fc]Sl,»tIiS*!" . lltt,»^ia*s" M 

©" . lo«±©" JffiS" isOSOi'U- Fit, ^" . ^UrtttpBl©a*S©M«A«" lESfflM" -cabs, 

i" 6.L/S©i'U--FMbi" lEmS^" Ml 8 (b) Ksf<i'-fe-'loaS'l4KJ:r>rS*lfl«JK^§ 

©*'U-FM,©:;^^t,»*'4?*:;l'3&J*tit3:. so nfc^©M^©i^l!li#i'-fe;P • f*-df©Bfffii=&« 



(„ 



(29) 
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*afc[ij^-c*s. s?c, 018 (c) if^mmmm<om 

S;}^'r>•fe;l'^|^l,C^i■rSjfi^5?©5 X 5 X 5 COd^'i? H2;l/^ 
JSC 5 r . 2 ^iSic J; XiSiU § ti^-c^lS «: 9 ^' - 

[026 2] :^m^mm0mmimm!m}m^w 
{At,, fi„, M.} iv)®[o, \^u5^<mm^-^\ib. 

8il.*.;S;X|S:^)S. ^>^f'>-:':7"Mi!t ( {it., y„. 
I u. {wt. M„. I d M„. 1 v) 

y-mm ( {;x,, M„. M.} 1 u. {/z,. u„. n,) I 

{c^j:«„ I®cD2>X^^9>:7 ^Jl'i?^ */c(j:A> Fv-:;^ • 

J;<Mfc>ti-ri.iSfffifi&^S3^^LoG <Lap 1 ac e 30 
of Gau s s i anPIS) ^-f 

!f?i' • 7=- * 2 >^SS:9-*S-{H O i 

C23S^(Zero c r o s s i ngr) Ctz 

tS-:5-C, 3;?C7c*''?e>T> > •9'7'-5X:7-<;l'r5f (3 
^j*C7CLoG7-/;t/5r) m:t}(D'\zU ■ i^Uviyy^^.^^ 

ftf •7;^^«**ffTSCiO<:J;»). PC 1 oas^tl- 

mm ( (wt. M„. Mb) I u. {«,. ti,. n,) 1 4 

{tft. M.. M.} I v) ®e*fPfife6SnJ»gi&S. 



{/it. U,. /ii,} Id. {m,, it„, AiJ I v) . 

■7 7.^l.tt"SX*M%llff-r.S. fyTV>-i (De f u z 
z i f y) X^«, ?t«S{c»-5l^fc#^7Tt:''f''fK®ig 

Mg©XS) {cSsSt^r, Sd^i'-fejU*. " H^" , ■' IE 

®it^9iS*tf5XfI%^tT-rS„ Z.(OJ:^tj:y 

imJMtfy7i^'{i:m.^mi't?>cti,cj:Ki, /^'-v 
(PC 1 0) ^fg®H-gtg:^=&fe-,fc 

^mmtj: =2 > f .-x - a? >; V -x-csB#ra (isjm) Kit^ 

^(O" mW it,^^3-o®i'vX(c^9-®-c#SJ;5tc>i: 
So PCI 0gS®tf#fig:^?4*>-pfc/hMM 

^c=2>f:x-i7>;v-;:^-csB#Rfl {-mm) imn- (B^ 

fcmm (#«:. HJJgJHS^) ©fiM^ (35:*®" ) ^ 
[0263] 

jl/- •r'-^CcSi-LTSyyuLoG^.f -e® 
l±3;t!®iE:M:S^O'-fe'a • fU'y%y>if^,ipib'i-z><ot^'yX 
tc^^L, ittSmoc^-c, 3o(?)*'5;;;:(E:JS-rS" 6 

■ y ■i}mx-$,'o. m^mm-cimm(i>mmmic:iii> 

■CJ;<^*:)n-CtiS^Mi&3^^7cLoG (Lap 1 ac 
e of Gau s s i an) 7-f;Vif«:fflt,^Sitem. 
^i^i'-fejl- • •7^"i?®fS^®feg-C2^t^*i-fe'oi-^j: 
f3> SfcS^ ^;Piz®tB;fj*^iE:ii®^-fb. T^ct>%42a 
(Zero crossing) /jSiSn-g>= C*ie> 
®H!l;fj®-fe'a • i3 i^^ i^^^aMT S ii^S i 75: 
-So tSor. 3yi;?ELoG7-f;U4Jffi;f;®-b'o • i-di. 
S.'Ve''*?:^^^. ^ti*JaffiL.J:5i-r.5>Pf^Mi|^® 

sKi'-fe;l'«:3-ooi7^;^K»®t?#«J:5K!^j:-S. C® 
.ta^arffiMfef^XiS^^S^f-StliK:*?). PC® 

Sl^ra <^m) Ktfff (uB^S) -cteaj:5«:^>^< 



( 



C30) 
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Ti^-f (Defuzzify) XflW. Ji^iSicS-^i,^ 

xm myriy-iimmoxm) fc^t^r, ^^^i'^ji 

cifCcfcD. >'^•-v±J^3>fc■ 3.-^? (PC) ?ig:®it 
mifX'& i> ofc^Njim^S: a > f - 4? 'J V - ::^-t:'SBf M lo 

SOU^©" i ^ 3 ocD ^ >!; i<c^m 

[0264] if5f?3S2 Kletg0^BJ{cJ:<l«. 1 
[02653 »;*3I3 CCie«g®^?B«: J:nK. it^ 1 

mm<o9mmm-:mvm^^ibtii>mmam%m 30 

Sr. SH^if-feJKC^fr-Si^g^J^ffi {222 f ( i. 
j. k) } yw ifct£.l>, i, j. k = 0, 1, 2. 
-. N-1 (N : Si^) . f ( i. i. k) =Jfff-fe 
jK i . j . k) KfeW^SiSSffl. N»#fiiiKi'H2;V • 

©fit,^" Mj^" (tumor). ffgfOlSt^" lESrM 
i^" (no rma I t i s su e) . -e-DT^©" 

(boundary) *iSi|«ijT#Si^CC&^. 40 
C 0 Z 6 6 ] ft*:l4 KIEtgOlfelHte ihW. 1 

©ffi^-CH:»iS©M'&<!:#Jliif;*-A®mfiiI^fl<l 
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C 0 2 6 7 ] lf5)<JS5 {CiafgCD^HJIJCinE*. f»5}S® 3 

^c:tats©3am{c»Dxr. )^^(D4>**^, " mm" (omm 

[0 26 8] is*ii6 {ctstE©iiB^(c<fctit'*, m^m 1 
5 ©i,i-rn:*^-iiKtBt£©5a:*K»i]x.-r. 1 mo 2 

area:? ^Jl.^z©tt5:/j/jSiE;&©gE'(t, -r^cfc-^-fe- 
o3?M (Zero crossing) tmti^, cn 
p,©ffl:ti©-i2'n • i?nviy>^^.:^-:m^ti,tmr^t.t£ 

©•fe'n - i'C3i.'^'>i^..^,:&fe^i. ^t^>03^itiffibj:^i 

>y(cj;«." mm-" mmhcm^x. mti<DMmm^a:> 

'ykctji^, C®J:5&®M&i'5^^;»^*SltTlSCt 
{cj:^, PCfiig©gfgcei::^;fe4>-,MN«^J&:=J>K::L 
-5f yv-XT?MlSlffl (igf]i) Ktf^ (lii^saM) -tf^ 

[0269] iS^7 ic^«go^?8«c<f:n«, ff^6 

iimm>mmix.m^x. i'^;^»it3*xfc" b^"' jj** 

HsJP. - iEMmsr ^^^iO-§r-<Xkc^hXZ':><D^m 

««:tf®-c#€,j;5«c»s. aft:, jm-mmmmik 

ii''7;5;^«-sti)fc**i'-fe;u®*cc?tL 
^a«fl&© 5 ;^ fcib-trxK f ^zjx^m^'ptjix.^m^x 

[0270] {cig$8©ISiig«:4:n«. It^7 

«:iatfi®3aJ^fcm-c. !fi#S{c*}W5)t?S¥±&fii{co 

i,>-c®?i^®s@aiaB, ja^?e®si^sB[iiait<tifiiK3 
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©^^^rfrJOarSciK^c^. ^fc. HK^i'-fe;!^© 

ft-^" Hi^" , " lEmti^" s;?>'" mw" ©t^-rn*^© 
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L-rijjaafca-^wi©" m^f-" . i-:>ty±©- 
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(57)Abstract 

PROBLEM TO BE SOLVED: To highly accurately discover and 
extract the mastadenoma region from an ultrasonic 
three-dimensional image. 

SOLUTION: A characteristic quantity operating process wherein 
to each of three-dimensional voxels a tumor region, surrounding 
normal tissues and the borderline of both regions on an 
ultrasonic image are expressed as a membership function 
utilized for a fuzzy estimation, a membership function 
automatically forming process contg. a process for automatically 
extracting the tumor region based on a fuzzy estimation 
process, a fuzzy estimation process wherein each voxel is 
classified into regions of a specified no. of types based on the 
fuzzy estimation process and a defuzzy process contg. a 
process wherein a non-fuzzy making process based on a 
relaxation method is performed on each voxel and a process wherein followed by the preceding 
process, each voxel is classified into either of 'a tumor*, 'a normal tissue' or 'a borderline' to perform the 
final decision of the tumor region, are provided. 
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S^:ft:SIV©J:b©^^••5y-$S/V rati o«frJ^ 
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fgiB 3 'AT^mmmmmmu. 

5^ f TWii© [ 0 . 1 ] E»©ii!l^^j=firi b -cfts^-r 5 
gjKi'-bJl'*. BlfJelS:©*'f:?'©eS^K*'^:^»tfTS 
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ffiim (S) . f*^ (V) *fij;Bty?cB^ff$^:^#iJ^-'N-^^ 

(r) ^im-rSfflB^CariiT-^SffcXgi. 

=algtt^L^c®)^Jf^i^^M^^•5^"^^ (r) *iF;i^©Bg 

-cm § n-c t, ^ c i i -r z,m^m^-jm. 
*^iS-r«.g?#fxig-f?*i3. 

#5t hntc^mv. fiuomm^y^^ i^'nfj©^^ 

HX^*tf ^^5c, S^S-Sf^8)f)Siii{lfe7='-5?©Jl5{ai<fc|ei 

w^33t7ni@g^^X^*s. BtriBja€«lllf)liiifi*f*-^f 
Siyf S^S^agKBUmSf*- f i imW l/fcrnrt a:/ o - 7- 

IS^la3^^5^;^'^'^^;^ • tr^-dt^^sj&s. sa^jEM^iSJ 

• •7'-5f}c^-rSi*tK:, 151— ©sK*-feJl'{coti-C2 
•o«±©M&-5fii!*i*tI&r -S»^»Cti^©5J^i^<i* 4, 

[ift^s] friHs^^cTcB^saaxsi*. m^^^ 
iJC7ciag<^xs©iirt23^a-:3'x^«:ffl*j-ra5?aft 
(T. 1=1. 2. 3) ^m^\ m&m^-iKDmu 

<x. y. 0) K.1^Vxm^mmT [a,J ?&»J:f 

■&t5-e-CBtria3;jC7ciiiiSfe'?-3r©ffi« (x' . y' , 

z' ) *^fig-rSC<t*«fmi-r5»^l«clB«S©M 

[it*:a4 ] «irta 3 '^SGbismmmM^^^^mm^ 

ni: [a,,] {CfcW5#<r©tT?»|g^a,,. (i. .i= 
1 2. 3) W, 

ail = c o s (0) -008(0), 
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a:i, = c o s («) • s i n (e) - s i n <4>) - s 
i n ( 0 ) -cos (<i>) , 

ai3 = cos (*) •sin(e) - cos (*)+s 

i n (0) • s i n (<i>) , 

a„= s i n (*) -cos (6) , 

a22 = cos (tfi) ■cos{<3>)+sin<i/') -s 

i n (9) -sin (<I>) . 

a„=sin(0) •sin<e) •cos(*)-c 

OS (t/)) - sin (4>). 

a„ = - s in (9) . 

aj,= c o s (e) -sin <*) . 

a.3 = c o s (9) - cos (4-) 

X'^msnxi^ s c i =s:mmtr^mmm 2 (ciBiSfOH 
nm^i^m= {2 s 2 r c i . j . k ) } yn' 

fcfchs i. j, k = 0. 1. 2. N-1 (N:e 
-C&O, f ( i , j , k) B!j^i'-f2;b < i , j . 

k) icmi^mmu'^mb. uumm^^i'-izii' ■ ^ 

g.= {222 {f (i, j, k) • (i + l) } }/ 
{222 f < i , j . k) } . 

e,= {2 22 (f (i, j, k) • (j + 1) } }/ 
{2SS f ( i , j , k) } . 

g^= {222 {f (i. j. k) • (k+1) ) }/ 
{222f <i. j. k) } 

y-c/cU. i, j, k = 0. 1. 2. N-l-C*(3. 
f ( i , j , k) Si^i^-feiV ( i , j . k) {cteWS^ 

cd:^*S. (sx. ey. ez)». *n^n#M!ff5' 
-fe^l- . # >; A«:fcW*i»K®M*©MS. (ex. 

c y. c z ) \%wm-Wi'<^'t^m^-c^^hn. 

{222 {f (i. j. k) -u) '} /N^ 
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fc/cb, i, j. k=0. 1, 2. -, N-I-C&13. 
f < i, j . k) «!Ki'-fe;l' ( i , j . k) 

ftiiB^ V ■mm.<}^\f-mm\^'' s jk*' -fe jb?r, 

B5ia3;^7C*f'>t'r> • ^^'^X::* ^;Udfg (r) 
g (r) = (R'-3a') / { (27C^) • • 
exp {- r'/'2a'} 

20 ;U5!Xmi, 

Birsa 3 ;^5£L o ^ U:;j©-fe*n • *- o 

^2.^.f?WfflX|lc!:. 

mnzmmmmxmciai.>x" mm" t^m^nfctif-^ 

1^" {c^jsnasn/c^'i'-feji'^^su. B?iB" m^" tc^ 

mmwM ■ immMxm(otmx^ic'' mn" i^mlx 
ms&i'^y^miimt>fxtci!^i'^)^'(o^<icnhximm 
wtm^wrwkmvthxmtmm-i^®. mtm^(om 
't^i^^sI^efJ^c^^''l:^®[^i^l^to*mrfBii?m^^© 3 -001^ 

Pa (x) =x/ff' • exp { (-x' + cr') /a'} 
• I, Us/a') . 

c c I . ( X ) wsri mmo'A<mm'^ -j nz-fi-ra 
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Rl: if (u is small) and 
(d is medium) and (v is S 
malDthen the voxel is "t 30 
u m o r " . 

R2 : if (u is large) and 
(d is medium) and (v is 1 

aree)then the voxel is "n 

ormal tissue", 

R3 : if (u is medium) and 
(d is largre) and (v is me 

dium)then the voxel is "b 

oundary" 

-cmMSi^&CL^m^t^r%Wm5lzME.W:>^^ 40 

in^m 10] tirta:? r rnkJiwit. msm&^ 
d. mmm»wi^vtLtciiB. 
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u, fi„ I d, u„ I V. u,\ u, u,\ d. I V© 

^^^U"FMt I u, I d. 1 V, M„ I u. /li 
„ I d, M„ I V. I u, Id. u,\ v(D^^<D 

fit*, mraa? t y -f mmommAt) orwm&yiH' -fe 
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6 L § * m^-r ST:M3;5/<SMb**«&2>m2 miixm 

Rl : M. = mi n (wt I u, 1 d, /i. I v) . 
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R3 : ii. = m i n (w. 1 u, Id, I v) 
fcfch. m i n (a^. a^, aOtta^, a^, a^CO^i 

*^6^^h<ii*iS!Rt- siM^r-aJi ? n -s c i <£#® i -r 
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Mi£Cca-:Jl,^/i:Bflta#7 r i^-f -ffcMfi*MiaS53<5'-feJl/ 

KS*L-ctT5xiatt, 
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( 1 ) ?£@-r-s*'i'H2/i'30i" ffi^" -e4>*i«. " mms. 

(2) mm-r^Byy^^-bJVtr' t?iS>ia«. i^^T" M 

(3) ■a@-r-&*-i'42^u*s" iE^fflM" -r-^ni*. " M 

^" 1^1?" i^^-rsxfi^^a^. 
B5IBf":?7i^-fX^K:fc^:J-5, Strfa" HJi" . " iESffi 

<o^<o^-<>uimti„. mj^' ^m-" 

S^^MB^a«^&K»;^-;^B. if then else 
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3 nfcHl)i©ii:#^ffi©g^ffa^6«3^El£i*^WK 
tf-LHiJ-^tfiL'M;e©lBl^=Sr^-raSWftgS(CMb. # 

:*tt:©?t^5liHtfe (Ma gnetic Reso 
nance Imaging: MR 1 BIS) ^SffJgSi 

^©2 •^9(jmmmmp' h s iXTcwm-cn § tifcsaisM 
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S^®it©fiCB, Xf^Ma mm o g r a p h y^m^'& 

*#^^S^ilSH5=&WLri,^SCi-t?«,s, «©®#. 
mm-CU C © J: 5 %^M^K)'#m*^ J: < ffJffl 3ti5„ X 
a mm o g r a p h y fimmt ^Xf^,<Dmm. 

!ij^5!Mjcj;sffiag®«ia}Me>'«:i¥ffi©ftij&K. 

^K^S-^^MR I ^ffit,^-CS1*©3y;75ffiMSv*-^f 

( 0 0 0 4 J ^m^mmm^nm^rzmm?iims.m 

m-C\t. jft.^F*3^'W©ll$RiI^^b{cff-?. 3i):7nfl<j31S!tri|3l 
[0 00 5] c® ^ 75:ts:^)^.*,mK0cfei.^-c. mm 

jfii®^4M<i:ffi®ii^i®3^i^^t. i^tcmmmi^ox. 
*5 J; i>'jfii'i^wK®jii§fe® 3 --xjum^^^io'm.n-i)^!^^ t 
3n5. 

[0 0 0 6] cc-c. eWi^j:3-a«:^-^r*fi5E3ti 

graph y©*i#iJi*5L'-C#WajiS*Sir» < 
^. 

[0 0 0 7] -rcrto^. 

[0008] tsor > ^ifi. mmmmm^^mmi. 



( 



(; 
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[0009] Coy^,^f^ir-:^-CU. HJISS^^tEKik: 
[0010] fLj^^^^atsm-r* 'o . ^^^Ki^ic-r-T^ 

[0 0 11] fL^I*ia50®-S«j:.a-<&%3^J^7ii«){CIR 

[0012] «e*CtfDacDMJl^[tff*iSi U-TB, MA 
1 2 3 3 1 8-^-^ffi(C^-rj:^&fcCD*5 

(mimi^mu us a) „ 
[0013] r^cfe^^ 1 m^mmommit. 

•7-*' =/ * -'#Sfca(0*flffl*?f 5 SSs^JSt^ 5P I- - 

m^m.^ o -cam 3 nytM-D^aJST^ 5^ + -^t 4» - 
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[0014] cGik^timi mmm<omm.<<cte\.-^x 

10 [0015] afti. 7^"i'Srd5i*i{cfot,i-r, ie::^f$®x 
:^isiiY:^tsiiz:S'[S]iK;^n^n3 6 0° (cto/c-^-r 

n^ti^^-rsi, ii:y^{*©-r'<-c©ffiKSstL'TX57r&i 

<hY:&|q)<tZ:^rSJ©7=-i?*iS6tl-5Cii:^Ji3. CCD 

H^7cil(^as*5^f A S cfc ^ ic 7S: & . 

[0016] ^t^m^-c. m 1 ?;e*£??f;j®^gT'«. is 
K*SS c iJc J; o r^«cDSm-*limt:-# § i t,3 ^ c 

7^ 5' X "#i![S-C ife S f- X 5f- + - 3? - > 
[0017] Jl^$W«:{3:, f-iimm(D^V:.mmmMt 

Mfe5®-f- X -/s * - >® tblSic^fc ^ t , c n 6 

40 { 0 0 1 8 ] sfc. m<ommwi:mtvxit. m 
tf. !^^¥5 - 1 2 3 3 2 m&nic^rj: 5a:ib®*s 

*S <02«a5gaf|f, 1113 3) . 

(0 0 1 9 J ^ftte%^2®f*KJi!»<5!)igaa. «g6n*P«g 

50 ffit«:m«-r€>^tS»J{IgSl^mt, M>&81«l*l<D?-i' 



u 

'C^Mi^T^ :^ f — ' ^ 5? - >Ja tli^fStc 0: o [I) ffi S ti 
;^ 5- i- " A ^? - > i ^iLIST ^ f- i' X 9^ - >Ji: 

[0020] ji=#fl«j{£:(.3:. -T'-ummtDtpicwmfmi. 

->i|IB'I:^^Ii^®f•4'X?-f-^^•^f->i5rJ:[:^b. 

f- d' X ? -f -^-i 4? - > i M/ilN^liO-f- ;^ + 

wc ^ - >cD3H,s*Mfcts-r -a c i «c J; o-c7=^- ^f^igi*i 

[0 02 1 ] ti±cr)J;5^j:tSi5S;cD^2SfefeSS?Jf{cfcl,^-C 
^Mi^liCfcli-C, iS:&«:©X:^fi6ltY3&l6liZ5Jl^£K 

«3 JMfittfi|{c,*||«:^gc-r s=^3ciii«fe^*Jff a J: 

[0022] *fcfl!s©ii^^ilif5??*i bra. m^i£. 
mm^Q - 1 3 4 4 3 4#^«:^-rcfc 5 & 

[0023] ■rtj:t>^m3immm^:&mit. m©- 
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[0024] aj?cffi©jji3l0K73ffii br Es, Fsi^ti. 

mm^-A - 1 1 0 3 0 5-^ (l^4Se5RK5pj. US 4) (C 
[ 0 0 2 5 ] -r^ttofe. ll4SE*K&H©ilif^*iia^S 

MR I ^m=^m.wm^m£}£ti>h\whi\'^'2.'-J/<jt:s:, 
s I ^ w 3 i>c7"c©ii{ia X - ^ (Dmmmi ^ © l . # 

^ilI^ra©Hl^ic-€-ti^n 1 -^-f-rXDV rt>^ 

10^®ili»©®«r:7Ti?-f!aii^tcg:-D-C^-rSJ: 
20 b'i?H2;l.m{4©:^7SJ-Ym^*, rr/gffi^£> &6 

[ 0 0 2 6 ] -r^ciDfe. ^4tS*e^fjij©Hfi^iflfflS^g 
-^^■^©r i/-^ 6A, -. 6AA^&^j:5iii{t*!ia§|5^<t 

30 b. ■&'!?©7r;:?-<^iF*^. m-5we.iT.-r(,»aiiim© 
iB^^b-cii-s. 

[0 02 7] sfc. mm>mmmf-^^K:bti,x3 

MF^© f 5' ■feji/i^=£^ memo 7 T y ^ m^^^Tssi 
in'iK^a§i5©^:7 7y-f^^*^ 

T^Hfei^^b. 3;*t7^H±©-^:S.fe 

1 -:>©»r)l®%*§BIT-5 7 r ^ -r ^©:/a 5^ e A. 

A. -. 6Ar®jll*ffiag)J«:«fi£b. lo©#i!i{-c-:)«,» 
•ri-:>®t/Of i'8A. -. 6A4i^bt:)«*iA*3 

[0028] iC^r. ®WSS^K^a^graMR 1 

50 m^^xm^<oz'.k7mm.7'-i'^i'mi^. i^mmmi^y 



(■ 



C8) 
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[0029] ii:x5cmwMmmfH-cm^^^<ommm^ lo 

(.wmcomm ^nmt?,smf)^s>^. 
[0030] m.^mmc':>i>x<Dmm(Dm?m^m-mt 

tTB. IfM^S - 3 3 3 6 1 7-^ (II5^S^ 

Jt. 1!3 5) «:^■r<fc^^c^©35^*>S. 

[0 03 1 ] ^5m^ms(Dmw^mm>&mmma. m 

■if, mm<ow^mu'mmwma^n-^mmr^ c ^ k 

[0032] ^fc^^wmm^&'^^mm^ 
r^^mmm^^ 5 2 b a , ? r y-jinsu 2 s b j&j* 

■r S ^ ^/-f-S' s. 5^MS4«:^-r 5fc8f>©/^ ^ >f - * * 

HlltK*fUT%^fl{|iB*^f^^#ttaj8|5i«:S:W. ^> 
^^--.> r»^M?a©^^b%7 ^ - hv^ e»;u-:7'{c J: ») 
Slffb-rt^fc. :7Ti;'-iS^g|52 8BK:S»e.ti 



[0 03 3] c © J: 5 ^A-M 1 mmm-^m 5 ^Ee*K^f^T? 

[0034] 

[^»JA^^^LJ:^i-rStS,?l] L.5!)^l/^c*5 6, ttfsE® 

[003 5] -y^. Birai®^ 1 tfeSKffi-® 5^M*^s^^^ 
f^b/c^^*mm®^*a6 c-^i^TJi') -c* 

[003 6] Mtcm-c, C©J;^)^a:-7:::^^.T;u^ffi« 

*TJi'?i^^c>t*b-csiii#F^-ch 5 ,>=*=>i^-r4.jfi:'^*«* 

b ftjiis &^ an SS^^^i PH^KS^^r^-a - 

[ 0 0 3 7 ] c -cmmA. £1 © i 5 &fie3t5©Rgis,^. 
3 ^^Tcfes-fe «) # wfcSifie o - r^*Mir='-c 

b-C. ^©3-,teE8<jajl5«: (S^^tjcili^) *>63yt75fl«l 
i%»l©@«l<£:b-C<<»5, 

[0038] -15. mm ?L}S) ©«B?154«* 3 

■fe;i/a<^7'- 611^©M^*«ia}^S t: <fc *s«^ 



(■ 



I: 
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fcB'^wmimmmt l s & s . 
CO 0 3 9 1 o-fy^bts:i)i>b. $m(om^mmi^(om!skm 

[0 040] *fc, c(Dj:orj:mm'Mmmm^m<r^-c, 

b-* - >; v-x^iijvgi Lr b s ^ <b ^> m^^J}^& 
[0 04 1 ] -mnmkt. c(D^^tj:m^<omm}^ m2 

LoG(Laplace of Gaussian):? 

<DmM-t^c^i,cj:<o, ^•"V-/-;l/3>f (P 
C ) gffi<Dft#ft6:^ 4 4> fc/jNS^^^ n > f ^ " >; V 

[0042] ic?,-c. %mmmw&i<DmA<Dmwii^B. 

5 'm.mm<D^ ^ rm'^<owmm^^m^'cu. mmm 
[0 04 4] ira©iiige3f^$i5*>6®5fie*g? 

^^©fiS^fcb (Depth width rat i 
o. */c» D/W ratio. S/V rati 
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[0045] -r^cfofe^ C® j; 5 )^cHJgMJi<Z>S/V 
rati o^m^^^^-^. -Jg-rttS/V r a t i oAi 

ratio©fii*^0. 8«_h©MJS*Stt. 0. B«T 
©M-^^mtt, ^UrO. 6-0. 8©^©|^tt^^ 

[0046] b*>L.!:i:05fe, c:©j;^ f^mm.^<r>m-m 

.^tt«St?&o-c4>JBgMJ?gfflS/V rati oAsi* 

[0 047] *^Hj{i, c©j: ^ iatie*©Fp.m* 3 
ligi) €rS??X-r S C <!: L -Cfc D . it#ic. m^WL 

bfc (mtt-^'M'S) MJI©^ffl^St^SV©i:b©/^■7 
^-ifS/V rati o^mm\^tu^'y^-'St:^mBk 

h-cm^ummon^^^-Mmcx.. ^{%(om<. i 

ffl«ra©i^#^MtilU-riE^fflm©*/5^^.^S« (# 
?u^#aas i^mmm^') ) ^^m.-r^m^mm^ 

> f ;x - (PC) m.&<DUMmt>^ o fc/J^^IfI:^j: ri 

>t:-^-:^';y-x-esgffi!Fp^i (j^ii) test:© 

fi) -c^^j:^rj:mmj:mmmm-:f}-m^mi^M. ^-©fs 

[0 048] 

^ ^^r^ 3 '^mim.mm t . ^la 3 -^^mmm 
rnksm^i^^ju • ^~»^mv:moxmm^M<o& 

m&msimjmt=s:m^x\,>^. cc-cmms^^mm 
mm^iit. mmmm>mm^:fa--:f^mi>xx^ 
^=~:^ifi,tiifi ^mwmmiii^^m^vx\fmim^ 

i/^<mm-:fvL - •^•©^rsKift^igRD'/ 1 tm.^^ 
mm vx^m^u-~-:r<Dmn^- ii=S:tm&mm»<o 
m^mi¥ic^m § -arr^^s a •■^ms-fz >xxg 



( 
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m"- ^ ^>ms^ 3 •Ayimmmi^mt , 3 -X7t,mm 

[0049] mmmm^&mmmmx. mm^^i'^)v ■ 
[ 0 . 1 ] m^(DmM-$y^i: i^xmw^^i>mwm.mnT. 

y V ■(b^Sli*^^:^ -b;Kc^.} o r ff a Xli t . m 

o\.^tniPVL^m.hxm^mmmm:'ek 
■m^Vi^iM.t^-^isfyyV'A:rMiL^m\^x\.^-h, 
[005 0] mt^i&m^mmmmix. m^^mm- 

(S) , {*a (V) ^Wf3b?c®0?i^t^*ii^^N7y-5i 

(t) =&itac-r&M^i!aei^^«{bxiii. s^t» 30 
lyfc®IJ&tl;^!l5e^^•■5^"5r (r) !?»sef5e®B5ffl*iii-e 

aL.-Cl,*Si:WSr*Jg4«flJ^xe<b. ^gEaia*J?&6 

[005 1] t^lalI^^3e!K*lJ^^^•^^-^^«. 
r= <S'/V') /k. K=!e^ 

•c-^^snrtis. 40 

[0052] «5lSa 1 fcKtgCD 3 ^JTCliieCK^SK J: 

3;j?7cas42>^^x^*Ji!8iaiiS!^<$o^sitmc 
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X 3 >>:s^:^^m:fi:^)5> ^mj^m^- ^ i 

otcy-u- y'mmy'-' ^^mi^x3 'ATcmm-f'- ^ 

s'-XTmrnf-iiicmfmimrs^^iy-ox. mt>m 

^i^m^i>':>X^i>-^JU(D^{>-iZ}U ■ y'-iit-ri). t 

i^D-icj^-y xm'i^tifc&.mT'- ^ {y-xj.- ■zf-^'mym. 
[0053] c;®j:5fe3 'i^mmmmmA. tm\^ 

td^m^%,m>^^^nyr^^ \,x-JVi-~ -:f^-m.<Di± 

^^t^^^mmcmBLxmi[f-i!^i\mbxi^fc-7 
rm^m^x. - -zf^mm o im e n^c^-o - 

b. h7f1^>i^Xg:*s, C©Sif7"-5?©lR^ (X=^ 

i^j:<*^-oW^14©ig(,s3i)C7n<D!}^i7-fejV • T'-i'K:^^ 

(0 0 5 4] Sfc, M^lSffl®ffl®SfcJ;nt3;. !t#ita 
iS^Xe**. t^f^Jl^ • ^—^O&^icMOX. 2>X75 

[0. 1 ] E^-toiii^^^si L,x^r%j:m=S:mf-r 

S, Sft:^>/-«Vvr^Mf@[aS6*figXS*s, ^^^•{t'y 

-*KS*L.-C3>^?7nLoG:?^;l'**«>W, ^(OlHtXD 
jEMjRV'I^u • i'n-^*^>e/,#>63":J(0i'^::^{c^« 

v^'?^' ^» r^iiiK:**««>s c iAi-c # s <fc 5 fc^c 

S. 1 S©2?)tSfe&:7 S/cttv-O F-'N*;?; • 7 ^ 

-e* . mmm-cuMmomm-mniichuxj: < 

ffi*>ti-rt*5M@i6c3^LoG (Lap 1 ac e o 
f Gaus s i an) y ^JU^^&m^^^^mm. ^i^'iz 
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ity -{ )i-^<Dm:^i>iiEno:>mt. -rs^^DT^-izoSc^ (z 

ero c T o s s i ng) -fy^MUh. CU&<om-JW 
S^c 9 ;^^S^*tf-r S C i ic J: f5 . p css©lf ^ 

W (Defuzz i fy) Xg». ^tfj^ffiOCS-^l^/t^ls 20 

" mm" . " j£.mm" tfes*- cDC'--r-;h.A> 

CiKjjfJ, /N'-Vt-JV^i^f^-^? (PC) fi^®f[- 
^tg^J ^ =1 > f ^. - ir V - :x T?^B#PtS 

'ffSf&i?i&M5S«:ffli.^T. S!J^^'-i2;^*" mm" , ■' jT. 

-cg--SJ:5fc^c5„ -^-CIS*. PC^<Dftmt:^jC-f!> 

^.J: 5 {CSS 5. 

[0055] ~53®^«rtt^gHBl®t?». 

ffi b?d!i«©«lfSii ma^ih&SIffl bft:-"! 7 ^ - 4 
■r-SCliKJ:?), ]®^M;ft®|!!Ii!!i©S-^t,**ffilja}g 

^ibTM«©^iBs. ^^mmvftm^mmim^-i 
^ji-^ (r) «it^^s. c©ji^i!aa=ps5e«Yfcx 

> - 5» S /V ratio AiMtSfell^iWSffil^j: 
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c i }c J: (3 . fi-#L.ft:lffi3lJFJtt^J^^N-9^ - i?*srr5E© 
■r2>-73. RaffijW±r'2&^J»^Kjis©affl*^'[Kifl©tt 

i^KX?I^MT-rS C itc J; 0 , JfJi}(tW>EXa{£:*5i,>x 

[0 05 8 ] ■?-©st», S'ffiMjg OS) (Dmwcv^^m 

[0057] -r^cbfe- 5L«SM^©SSijffl)li->:?;T-A 
S5l£©I»i5i[Hl^!l^f7Sfi^^--(i?^JIlJS©affi{col-f e C i 

^ 3 i^?5^Mfc-r -s tti> i,mmmmmx(omsmmm 
a-4:mm{fr^ c i k j: o r?Lj®t#iii?^:SiaT*# s j: 

[0 05 8] M3g}g«^lM/^•vX-^^T©^ai«, 
h -c^m P c © J; ^ itea > -a? 1; y-;^riS 

[0 05 9] g/'cfi^:S2 {ctatS©^?§tt, f»:*IB l K 

ga«s©M^^Sff>rfe{i:tet,^-c. m^E^miMtiK 
y-u- -zfip 6 (ommm.^m t ?lis©«-b€- x ^ -t- ^ > 

t«Sg-r\ ?LJ^©^M«rX=^^+:=.>i/cti©^^^?&7-n 

- >^©^raw%esRj^/*fc«^#€-fjjs L-csigffi 
aiB^lfef-*©J^J^^%^f5lsg^c. a^#jg8ffjiHmf= 



c 



(„ 
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[006 0] m^zicmmoi s '.XTrnmLmmmicj: 

-5 3 >^7nM^©7'- ^ 1 3 a = ^m.^- ^ ) ^^H^rs^-C 

MS-?*- ^ffi i^r 3 '^!j<5m^'tmm.7'~ ^ > 
^^^icimvy") ir-^h t^murtS} saia© J; ^ tm 30 

[0 0 6 1 ] *ft:. n—<D^^^}\'<x.-r>i.^XZ-o\!MJO 

{00623* ■k.mmma Kisisw^isw. is^ri 1 

^2^<Dmmnm:micm>x. mms-^m^mmiM 40 

^JT [a, J . (T, 1=1. 2, 3) ^rau. friiyfUtT' 

-ixDmm U. y. 0) tcSsfDtr^i^MMT [a 
, , ] <£SK:f ^fciiT mfia 3 yc5cili«y^- * ©MS 
(x- . y' . z' ) =&ifiX^§^iI«fiS©j!^#®f:^ 

[0083] mmm 3 OclBtg© 3 >^C7CiI!#!Slt#MgK J: 

riit. msmiicmm.<omkicm^-c^ so 
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*imo«!.t6nrfc!3, h9y=^^>i*'xaB, c©7'P 
©iR»i PJXSU fcT/a g- 5 0 

{c, m^T'-fcomm u. y. o icnox. m^n 
[ a M J =SrJtw^t>-i±-c Btria a 'ATcmi^.-r- fcom. 

e(x' , y' , z' ) f&toi^. 
:/©&S(x,. y.. z.) -^^^i^ (</>. 0, *) §^ 

iKOmn <.x, y. 0) ill^K;^i:i-:?'©>'-ci-7'M 
my'-^t oxommmn l a„ ] %:7'ia-:?'©ag 
©figjET^^-^^iUTflairiSCi-C. 7'o-7'icmf)#W 

fcacisSmtCcfc 5 ~:fmmm-k >-y K J: ^ -cast?# 
3nfc®iiPJg8lfJliIj^7'-^f©J^^ (x, y. 0)4, 
S^©v:=.^r;U*SilSiiB|{CT-9^-7r h©ii>ja:< 
3&>o¥|3Egtt©;St,»3;X7c©5Pi'-fe;i' • ^"if©jli^ 

(x' . y' . z' ) imm-r^ctifix^?>, ^(om 
EBS i>t:iPitt©]Ut,»ji^©3i?t^*W&n& i,^5ati*s* 

ajJiigJl^tcM L -C feiS?tg©iB§jSaifJliiiflSf - *©M 
^(x, y. 0) €:*fefiS5T?^SJ:5K:!&S, 
[0 0 6 4] *te. PI— ©jKi'-bJVKOl,jr2-ofea:© 

•te;l'©xK4'42Jl' ■ 7'-^®®^ (x' , y' . z' ) i 
Scsi<4'i2Jl'®il(|gr-5r®j|g^ (x' . y' . z' ) *s 

[0065] *fcw^4 i^mm<ommt. mmz k. 

IHS6©Jii^itlf:^Sc{c*jtit:. Buia3i^pn@l^5^feX 
^{cfclt a^3^T?tlT [ a , 1 ] {c*i{^ S# * ®tf 
a,,. (1, .1=x 2. 3) tt. 
an= c o s -cos {©) . 

ai2=cos(*) •sin(0) •sin<*)-s 
i n itl)) -cos (*> . 

aij = cos (0) ' s i n (.6) - cos (*)+s 

i n (0) -sin (4>) , 

a,i= s i n («/>) • cos (6) , 

a2, = cos (0) - cos (0)+sin (t/)) -s 

in (0) -sin (*) , 

a„ = sin(«f>) - since) - cos {^)-c 
o s (i/>) -sin (4>) , 



(13) 
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aji = - sin (9) , 

a., = c o s <9) • s i n (<!>) . 

a = 3 = cos (9) • cos ($) 

[0066] it*JH4 ictEmo:>3-A7€mmmnmmcj: 

yc^ffJPS (iE§2Wifes i n^^^Mi5:c o s, SlUC 

K:j:oTmtfSn-;tilB^iSKISiiif^7=-J'©B^ (x. 
y. 0) ^, •en?at'igt,»ft^ti;ti*^-fe^*)-a-T(,i)& 

l,i^N--V:^Jl/=i>f^-d7 (PC) (0J:^r£4-^mm<D^-^ 

r- 7 i' h < *i-oS^14©igt,^ 3 ij>C7n©#i' 
• -r-^©;^^ (x' . y' , z' ) {c^JfeTSJ: 

8ff®Bi{^f''-f O^^^ <x, y, 0) ^r/hSM^^^- F 

[0 06 7] *fcif Ji?jg5 icmm<Dmm±, m^^m i {<: 
m^-^^. mmmi^^i^mit. 30 

tc?ll>. i, j, k = 0, 1. 2, N-1 (N:S 
mm -C4>«3. f ( i . j . k) «4<i'-fe;u < i , j . 
k) {C*jl^S}ffi^^a«:^b, Nl3:#iB?fii;-fe;l.- jK'J* 

ex= {222 {f (i. j. k) • (i + i) } }/ 
{222 f (i . j . k) } . 

g,= {222 {f (i. i. k) • (j + 1) } } / 
{222f (i. j. k) } , 40 

e,= {2 22 {f <i. j. k) • (k+1) } }/ 
{222f (i, j. k> ) 

+ (St-C,) '+ (g.-C.) ') 

fttcO. i, j. k=0. 1. 2. N-l-e*t). 
f (i. j. k) {SsKi'Hz^K i. j. k)K:*ittSJSS 

©:^&S, (gx. gy. g z ) {*. 50 
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^z;b - tK " Afc^s It S)Sig©*i>©M^. (ex. 

cy. cz) «^w=T=6g%*'C^oj^r'#^6n, sis 
mm^m.= {2S2{f(i. j.k)-u}^} /N^ 

?c?c:L. i. j. k=0, 1, 2, -. N 1X'$>'0 . 
f (i, j. k) it4<i^-^}V ii . j. k) {C4sWSi^ 

©::^#s, uHffe^ftiffl-r-^^sn-si&ffl^offlsi 

[0 0 6 8] fi*ii5{£:i3t)5®H5SfflttJ*!iffi3lS{£:j;tx 

mm" mm-cii/hs < , '• iEm*is^" comMxi:i-A^ 

<. ■' JIUIIt" $I^t?tt-e©*Pa'J©®^<b^t-#x. 

ip,ti.5ci*>p.. tirEti©!f#®sf^#.xfg-cffli,i?>n^Bir 

f ( i . j . k ) } /N' (fcfc L.. i , j . k = 0 , 
1. 2. N-1 (N : . f ( i. j , k) 

= ^t>^}U(i. j. k) CcteWSiSfgR NB#M=i< 
i'-kjl' • ^■•;;^-A©:*:*§, X=mumW) ^LXl> 
-Sc -?-©^:^. 2ffi{fc-?3®r9-:*-'^^-^?^c£-©ig*©Eli 

mmmi:.x'um^m.m(o @ ssjui tu ^rtx ^ © «if b j: *. 
is^jg©fe^" n^" (tumor) , mmoymw 

mmmm" (normal tissue), LTnf 
^(D" m^r" (boundar y) t-ltBii-C^SJ;^{C 

[0 0 6 9 ] g?c^¥s©»l:^i^^5I^e^Jifcc^I.l:^©)Sls© 

M't^i^M^a^J^c*-C^©^gi©^i*^. " iEm'^Hg" ©^ 

iig-cwiSi:]^©fi.i:^i#M'i<' u A©m^BJ^e^Ji^c£^3,l:^:0i 
««-^-r?.?c&/j>§</:c«i#^6n, " J^^" ©M 

;^cg-:affl{E:feSi#K.6n, ftgjS^W" t^»" t?*ti 

(g.. g,. g.) iyT©^T?^^e.ni.. 

[0 07 11 g,= {222 {f <i . j . k> • (i 
+ 1) } } / {222f (i. J, k) } . 
gv= {222 {f (i. j. k) • (j + 1) } } / 

{222f (i, j . k) } . 

g,= {222 {f (i. j. k) - (k+1) } ) / 
{222 f (i. j. k) } 

mm. j«T©^#A?,ns. 
[0072] m.mom^>.tmimmi3:'^'tsom&= 

{ (gx-C.) '+ (gy-Cv) (gz-C.) '} 

■fcfch. i. j, k=0. 1. 2. N-1. f 
(i, j, k) =jKi'-fe;l' (i. j. k> «cfcW5«i^ 



(■ 



3, (g-x. &v, g,) =^n-e^T.#M'K5'i2Ji/ • 

^-A^cfcW-5.S¥S<Dlt.C^®M^, (cx, cy, c 
z) =^{5j:^^jfj:4i.Q,©)^^-c«>«.„ 

[0073] mim^o>^mK " mm" <Dmmx'itn^ 

[0 074] C C-C. S^ri'-feJl'KM-r-SitiS^tSltt. 

[0 07 5] SiKi' -b JUK^-^- SJ?jK^fi ={222 

{f (i . j , k) -u} M 
fcAiU. i. j. k=0. 1, 2. -. N-1. f 

(i, j, k) =^*'42;L'(i. j, k.) ic^i-^^m^ 
fi, N =#M*'f'-i2;i/ • 7^"U^-ACD::^# 

[0078] g;ft:ii^^6 «:fatS®i6Bjtt> mmmz ic 

[0 07 7 ] it*JS6 «CfBtgfiDi%HJiCJ;*i«, iif5it§5 

1 m.<oz:x^f^-y -I ii'5f . a/cs^o hvsx • 7 ^ 

^t -Tfeto-fe-tfasS^ (Z e r o crossing) 
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{C^SR-r- # «. J: 0 Jc /j: S„ t: © <fc 5 ftffi® 5 
*llfT-r -5 c i K J; ip . P c®S©it#tg^i^ -^tah 

[0078] *ytrt*s7 vcmMsomm.. mumh k 
tB^©ffl)«#W:)7Stc*si^-r . ffiB^ >/^•-> g 

0 nOtSSJLWA. BfflBy^^^i'^^-M^CfP^tefflt^^^Ji^ 

gJfB3y:7C«"'i'i^r> • V7"^7X:7^ Jl/^rg (r) 
g (r) = (R'-3 a') / { (27i:') • 0'} ■ 
exp {-r^/-2cr^} 

tlS sy^TcL o G-7 ;U^ffl:;^;A>6^fe-S3ys:7cL o G 
^^/l/^fXgi^ MfB3yC75LoG7^'Jl.3fH:j:^)©-fe-a 

ji" K^a-M-rsMSMHixgi, sig3y:55LoG7 -f 

*^»f-rsm • ftx^s&fflxgi. iftBM5s • ifsimmm. 

oxfrnmrn^i^m, Mi5i^]S©M'C^i^i5j^zs*'C^ 
©miERaffr^«p!««-tsc© 3 -Do^mm^imrr 

Sthm:S-C3S«&fc3-o®!f$i!fi©S.^{C*fLT, 
^ ^^ft' 7*RIIS?Jt^XS<b€:WrS^S^J^fflB^# 

[0079] si^Ji? tciaific^WK jrtitfv ii^5 

^>/-!S^-y::n»IS©fffi!4K:fflt,»S>Ki/-fe;l/«:. etT©S; 
•e^S^h* 3^L o G7 ^ ;b$tH^*>6:*»S. 
[0080] 



3;i>C5c7!/'>5^T> • ^JPdfg (r) = 

(R'-3cr') / { (2 7E'> • o-M - exp {-r'/2 cr'} 

m^mmJMit. S^JCTcLoG^-f^V^fXg-CJj^i&fcS S-C^fc3^^7cLoG:?^Jl'*Hj;tjAijEffl4*-rsJ<* 
;j^LoG7^;v4?{f{:^©-t20 • ^'D^>i^>i^JS?&^§^ so -feJV*?¥S©ffit,v' M^" k^-TS. 
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[008 2] HE'Mmmmxmit. S-^XiiLoGy 

: 0 0 8 3 ] igsR • siRmmrnxmit, mmminxm^^cis 
i-^-c" mm" ii»m-Bntcii<i^-k)vi^Mvx. mm-nst. 

■izji^m^L. •' mm" !>c^m^rifc:i<^^)Vi:m<Dm 

ri-k." m^M" ^^f-^jv. " lEmmM" ^^^-^Ji-r^-cic 
m ■ immstimx-mc" m^" i^^x^wstifc^ 

[0 084] ^^-k)vmm ■ #®sit^xfi«, mm • 

bxmm^mm (.miomrm) , Mm.<Dm'L^tmm-^ 
mj:'p'0<oim (^2CD#mfi) . n^-^^k (m3(Dm 
mm) (D3 -oayjmm^tm-r ^ » 
[0 0 8 5]^ yj^'>':> y-mm^^mkt. tH^-^jI'M 

m ■ ■wAMfmxmx^Afcs -Do^mwM im 1 Tsmm 

[008 6] £tcsmm8 K.iz^<DmMu. m^mbic 
iEm(ommmmyy'mi:aoi.>x, mm^ ymm.^ 
^T.?i{cfc(,^r. mm3'o<omm.m<o^^icnt?>mm 30 

P, (x) =x/o-' • exp { {-x' + cr') /a*} 

■ I„ (xs/aO , 

i^^rmmm:mKii\.^x. m^m»wiv:Mr^^ 
[0087} mnas8icmWiComm^j^*iit. it*Ji5 
miTbmmso^mm.) o&^zicMox. ^^cmm 
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[0 08 8] P» (x) =x/ct^ - exp { (-x' + 

yan ■ I. (xs/cr') 
CC-C. K (x) =^ia0O;J:©gEJl5-^-yfe;i'M^ 

[0 08 9] CtDi^^cP* (x) R i c i anM 
i5rAJ:tfnT(,^.5.. RicianMi^a. s = Q©i 

iGau s s i a nica;-5<„ 

[0 0 9 0] ^tcm^m>mmx:^^mim)m&.<<z 
Biito55>siiiftJcK;^--i-;. t>)v ■ j-<ii~->mmri. wm. 

^StJttRay 1 e i gh'^^ttj:^. --JS. mmcYJc^ 

xiz^tjimm'^'h^x.^m.mw.ifimuf^m^, ri c 

i antt-g-®t'"5'{4|g3iim'#.*^6?55«{i:g|ti, Ray 
1 e i sh^^iplbQSiU s s i a n-^ii£-5t,i-C«,i < 

nhim-^nxi^^. -rfo. m'^mc-is^-) ^imm^m 

m5n-S®r, J:t:tz6«3)Si^CDfe=." H^" ^ir^-C^Ra' 
y ! e i g ii^^tun^ " ^" JES^iM" Xi,t 

-!f-<X©;^#;^j:SMiS®-ifift^-5.Gau s s i ani^t 
S t £ A5-7'Sr-# S„ -eCT?, 3 -JXDtmim 1 TbM 
ll3©#i!tS) ©#^CciM-rS5iS^?gS^IISiLTR i 

^••>:?"l^»COt,^TH" H^" ^Ray 1 e i gh^J-^iJ 

^(DitoD" mmm" t" mm-" *Gau s 

s i &nXm'&X^^^'?^Ct£i>. 
[0 09 1 ] S/c^SKteWSiS¥KCD»l^^<^:^^^I^M 

t£^>is'0>mm<.c-^^^x\t. " iE^^fli^" mf" mm" m 
©•c. mmm&im^i'XR i c i anw^^^flii^sc: 

S/^';::n99IS«Ray 1 e i ghf^^i&mx^^^'5(c 

[0092] mm<o^mx. m(Mvzmfi>mm^mc 

-Pt^-CB, Jl^gK^^iU-CR i o i anB8i5!%ffllJ 
SCiKJ:?), i5¥K^gS[v©^>^'<^'^;:/MSfe53:Ray 

1 e i gh^?rca<KT?#SJ:'5«:&S, 

[0093] SfcBI*^JS«^{*. R i c i a nggSii 
JrKnrfciS. RicianM^l*. s = 0©i:*. R 
ay 1 e i gh^ia«P. s/cr*J::;^#< &-SiGa 
u s s i an{C3E-2(<. *ft:®#?ScDSlSf^t?*Sm 
i!tn9sagS{ci:b'<r/jN§ < . > 5^ a 1>-C 

3^. jtSa^^Ra y 1 e i e h^^tl3:?>. --Jy. 

m^'im,'<x%^i3:Rmm'^'h^^>Kwmm^-r%m 

■k. Ri c i an«^®e-i'fea*«JM/5S*'€.^^^^fcgt 
Ray 1 e i er h^^jS^^^Ga u s s i an'^iafi 
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SM^iifiiisn-so-c, i:mmmm(Dm^" mm" m 

m:URa.y 1 e i g h :&7tfi ^j: 9 . " W -P" xE^ 
ffl^" -C«-'/-YX©3«c:#^eSS*i^£9je^S-r-£.Gau s s 

[0094] C(Ofc^. ji >/^•V y :7'|W^^fitt, 

^^mi-m-r^^^y-'^iy'i'y'mmi, " mm" {cot,.^ lo 
icMf?>mmmm.i^m.tuxR i c i anmm^mi.^^ 

C i K j: D . S^^^ffi©^ >>'-ci^ ^-^itfcoi^r 
i«" MJ^" *Ray 1 e i gh^^-Cfi^KL^ ^©fik 
©" iE?fifi^" i" W *Ga u s s i a n-Cifi{ja-C 

Kftcf't^mfigSKcoi^Tw. •• iEm«t" S2>- mm- 

i a nMISt^ffll^SC £«C<fc tJ . j®S©fiiC^i^^5J^e!J 
3a:*i£;*©^gt©->fW?^'f 7'liaigt«Ray 1 e i sh^ 

^ty"^. m3!ms.icmr^v^^m.mitbxRi c 30 

i a am^=&m^^^C i«c J: 9 . ^StStcfcWSiSEK^ 

1 e i grh«<JfCffilHr#*cf:5«:&S, 

[0095] Sfc^^:®9 K:iEi8©fS?B». ^IBS {C 

" gsl^"■©^5'^;^{c«r«^*'^'-^-©3•^©^'^- 
^■«ffl^,*■cmK^'^;p^w%ll^f■rsxm=fc^^S'. ate 

Ufcit, if then els 6^53^^^^$ 

Rl : if (u is sma II) and 
(d is medium) and (v is s 50 



1 1 > t h e n the 



1 a. T e e) 
and 



R3 : 
(d 



I f 



n) 



large) and <v is me 
dium)then the voxel is "b 
ounda ry" 

[0 096] immQ icm^<D^micj:ni,t. m^mb 
iciim<onm{cm^x . yrv-amnimu. ji>^^t^ 

m-r^^u-h'. '■ mMmm" ©i'^xfcji-rsi/u- 

" ©i'^xtcJl^^i/V" K©3-::)©i/U" 
[0 09 7] CCT-ffl(,^^:7ri^'i' - JfJK^ 

mn'&u. S¥^©a-n^i^^5I=^=stJ^^ITI-t^©^^ldfs*d. s 

g:»«ft^v<tbfci#, if then e 1 s e^ft 

[0 0 9 8 ] R 1 : if (u is sma 1 1 ) 
and (d is medium) and {v 
is small) then the voxel 

is " t um or". 

R2: if (u is large) and 
(d is medium) and (v is 1 

arffe)then the voxel is "n 

ormal tissue", 

R3 : if (u is medium) and 
(d is large) and (v is me 

dium)then the voxel is "b 

ounda ry" 

[0099] Sfc. P'rS?'f«ig&XgT?ffll»6nS^> 

^■<i"»-:fmmit. ^>^ft^^-y^mmi:mx.mic^i.^x^ 

[010 0] gyt»;^i 0fciai8©^9g», mmMB 
icMim>Btim&mmiicisi,^x, ^na^ r y -imt^jm 

jvicis^ stir^ma©^^ k^-t s 3 o© ^ >i 



( 



( 
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T€>i^b"h'Att I U. Mt I d. Mt I V, M„ 1 U, IX 

„ I d, w„ 1 V. u. Id, A. I vo:)^-'** 
d. I V. tf„ i U. M„ I d. U„\ V. /z. I u. 



Rl : 
R2 : 
R3 : 



Mc = m 



: n (m. I t 
. n (M„ I I 
. n (m. I t 



M, I d. I v) . 



fc^cL.^ m i n <ai, 



u„ I d, 
/X. I d. 



[0 1 0 n rf^JIl 0{Cta4g©^BJ{e:j;n«. W*Jg 

Cc;S-^-5i^U- Ky. I u. I d. I V. n,\ 
u, Id, y„ I V, u, I u. Mb I d. I v© 

[0 10 2] CCX\ i^W-Fut I u. <x, I d, fj.. 



I V, 



, I t 



„ I d, 



. I I 



[0 10 3] m2'^mim\t.. ^v-m^ i u, mJ 

d. M. I V. M. I U. M, I d. M„ I V. I U. 

©18S^{cA:^3Ut:SsKi'i2;i.©" im" 6l,S*Si^-r 
CO 1 04] 

Rl : Mt=mi n <M, I u. M. I d. Mt I v) . :| 
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*R2:M„ = min(M»lu, M„ld, m„1v), 
R3 : M. = m i n (m, I u. m. id, m. I v) 
(tcfcL. m i n (a,, a^, a,) =a,, a^. a,© 

[0 1 0 5] CtiKTcfciJ. mra^Oi f then el 

en" ©^ft^S:cp©" and" mmMMU r^s*^© 

10 -e^&J;5{c^j:5. 

[0105] srtiis?ai 1 KfBtg®aB^a, smm5 
fcsat^®ii^^©f::5-ffiK*3ur. mmfy yV^-^Jimic 

ji/k: felt « Mf ai^s®^& ^ {c*t-r 3 o® 7 ;^ fcg 
-rSJ'L— K®®#. {Mt. M„. mJ 

■^x fjta#f -7 7 y ^'-^l:3as^ffliffl*^f -:.r^rKi'-fe;i' • 
3 o®MJi(CH5iai' ^x:^w^^-r -siiJc, 
( 1 ) as-r^*i7-feji.;i(5" M^" -c-i^nfi. " jE^^h 

20 K^^IS^^/^;#"e7•^2;^i»®bftV^ (2)?giaT 

^^^•i'HajuAi" w" -r^ntf. mjs" i" ie^ 
®*"*'-fe;i/tc3g'rs. ( 3 ) iiB-r ?.^}^i'-i2;i' 

JUittJtb&t^iiti-^fcMMilKSo-ti-c, " MIS" 

^" */c»" (o^^fm-^i^c^mb-nm^^mmom 
*&-3t^^?f 9ifsw> -r-<r©*~4'-i2;t/4, " Bi^" o 

30 ^BSfiKM.- ©*^U-K«:^-riiif^M.O 
ifi-C]fc^:fiI* i S 5 JcS-:Jt, j-c 5 '^/U^l^ ^ § -5 -< 

53 X3 X SCMi^WKfeWS" m^" ©M^C^-^JV 
©gStN., " iESiSi^" ©SgJ^'9'<^l'©mN., SCJ*" 

si^" ©^«©9'<;i'©^Nb***i-€'n{cn«-r.5^ 

•^;l'^»XS<J:. S^^-iJU©f^ <N.. N.. N,) 

©s- * *H0f Ki&tij^^i'- JUK A:df ^9m^mmic 

if then els e^ffSS^SC-caStlfc 

40 iV— : 



Rl : 



if Nt>l and Nb^2 and N,= l 



then 
: e 1 s e 

then 
: e 1 s e 

then 
: e 1 s e 

then 
: e 1 s e 



i. MtT. 

if N„>0 and 
itT. M„l. i. 
if N.= 0 and 
t.i. M»T. Pi^l, 
i f N.>N„+ 1 2 

t.T. M„l. M.l. 

: f N„>Nt+ 1 2 



Nb^l and Nt= 1 



Nb^l and N,^l 



( 
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then /ii I . At,, T . f. 
R B ; e 1 s e 

then ti.l, tL„l. f- 

tcfcL, fa#Tt«-®fii;c*,^ss^c«:JnA^ci, fa 
[0107] ifssia 1 1 {ciai3j©?gBj{cj:n5i. m^m 

■5. Sfcm^cS^tv/tlN:? ri>^imm.^&4^i>'^Mc 



[0113] ^^fc^-^iVWiMWumt.. BU^®^-^;W 
Jl-) KS^-r-S) (ii^bra&S) 3X3X3 (Jj^'i'-fe 



®^<?K>r^T-5 3-o(Di'-5:^{cMr-Si'-U" KcdH^ 

CO 1 0 8 1 ^Mij ( 1 ) ag-rs#i5'fe;i'di" mm" -c 



[0 114] tfcm^mrnxmit. 5'^;i'isff-#ig-c 

#iiiU/c-5"^JV©^ (Nt. N„, N,) ©S^^J^^StJ 
[0 1 15] Ciiic^r,. 'r'<-C(D^i'-izM£^ •' m 



CO 11 0 ] «fj (3) S@f Sil<i'-feJl'd5" lE^ffl 

CO 1 1 1 ] s/t. " mr , •• jE^mm" m 
w <Dt,»^n*>«c»«bT:^^^©^9i^%?f 9x 30 

[0112] cc-e9«iji'#wx®», " jffl^" (Oifu 

Rl:if Nt>l and N,k2 and N, 

then i . Mr -l . Mb T 
R2:else if N,>0 an 



^3X3 X 3©fl^rtCC*jt*S" JH)^" , ■' iEl^iffiiS" 
RO'" ^W" ®3-:>©«S^©-7'<;i/©IS {N., N„. N 

^{!:i^L,-Ct»<. C©i8ffll*3E?iJ(15{cS«E-r5Ci{c 
aft:}*" K^S-^TS. 

[0 118] a/c. mmm.mj.mr:m\.^iE>fi%mmmtj: 

mmA'~}\'^. if then e 1 s e^<SkS3i$^-C 

tifce(T®-»l'-;l't?«S L/ r l,i S . 
[0 117] 



= 1 



R3 : e ] 



hen Mt T . Mn X . 
s e if Nt=0 



Nb^l and N.= 1 



d Nb^l and N,^l 



1 s e if Nb>N„+ 1 2 



Ise if N,>Nt + 
hen Mti, Mn T, 



R6 : 



Mbi. 



then Mc i , M„ i ■ Mb T . 
+ C) =&;gB*-r5?«®T. A i ttA®{!i*:>^^3SC?:M tlS. £:©7'7yy'fM«aafe5>JWK:^«3^bff 

<A-c) ^mmr^m'm-) *>ti. ^j^^-fe^u- f'-^fjc^f-r-SMt. wn. m*©^ 

*«:S«j«:«. ^^f-feMcot^TRl-RefSaiBSfcM so ^fce©^ti-*«*€^g3iijWTi&-:.ft:t#«:^7-r^. c 



(J 



{ 



( 



(09) 
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^^m:. m.f^m<,c^y}-^i>-bMc" mm" . " jE^a 
mmr i^z^" m^" o:)K^-rhi3^o:>wm^mKimxx^^ 

^" (4.^1,4*" iE?g-*a^" ) x-S^i^P- Km, (& 

suBwj «sfflMii(cior;^if<. ■• mn" t" 
iE^M.^" (*-5t^Es" mm" ) Kjl-rSi^b- Fu. 

(&-5t,^B/it) {iJcfJ/hS <^M§nTt^< (R 
3, R5#M) = iffifc, *§^i'-fe;l'CD" fg^" ?,L^ 

;Kii" ^fit" e.b§©i/U"FWJ:9:;*:*«cfiI«:. " M 
i" JEmm" FKJ:i3/h3!ttffi{c 20 

M*f§*i-C(,K (R 1#M) o 
[0118] afctgjRiIl 2CcgB®<D^HJ«- 

H^(DM*^ff=*^/c-r J: ^ (c^ ESf -r * Hi¥X?l 
[0119] It^l 2Kt3ig®fg?g{Cj;n«. ii*JM 

[0120] CC-CMfrX^W. l^iMa[X^tfBf «C 

" M^" ©5^U-F*JgS^t--Slii^. ■■ lEmm" 
©*^P-F^JI*p-r-5Hm. ^fcES" COifU-V 

•T'SX^-C&S, 

[0121] Ts^m^ic^vf^jiy^^'^vy'mmit. %m 
;u^©m:t). rfit>%iE • nmm^'^'pi ■ ^xxvi^zy^ 4o 

Ti«SS©M'i:^©fn®-etl-en(iOfcX Fi/^A^£Ra y 
1 e i gh^iGau s s i a nT-jM-TSC iKJ; 

l/fcf :? r y -/SilfflK J: -3r)^©«m^* 
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©am (a., M„, M.} ©4'-C:a5*jffi%i-Si'9X{C 

S3 X3 x3®6fliiF*3fCfel*-2>" M^" . " JEM^" 
m>" 0:>3r)(OmM(O=y-^>V0ym. {Nt. N„. N 

^ KKf? t. rtK , C ©*!iJl«:36?iJi35tcMir 5 Ctic 

[0 12 3] ^tctmmi a<,cmm,(ommt. mimi 
Kgatg©jji^^gff:^'^Kfci,^-c. mm^mihT-m.'M.m. 
{bx??i*. iifaH^©jfj«*^5^© i # !,mtmmmmi\ 

9 ^ - 5! 1 i «c S J: ^ {Cf jf B K ^iBI^t-r S 

b-CfJgBHiM©#«*ff^-rSH^fWS@^Xgi. M 
Ji©?tll5ibr5-^'j>i'Snfc*~i'-feJU^cStO-r, p 

S 3 0(Dj}?i'-fe;K©ffl^-&fo-i^?:{'gS^ 1 Xfgi. 

[0124] sSjsjm 1 3 icmm<om^ma^m%mAtT. 
rtm^ 3 ^XTH^^-rs i i ■e©^^<Hj;^e«j^i:iaifii?i: 

©ifcS/V rati o=&/^•7^-^^^flJfflLTMi^© 

^ffi?fJt^©|!flQ:^^^<bLri,^.So WUclM^x, A 
Mtt©W^tc^lyrC(DS/V ratio (Bf^©i? 

[0125] c©/c©Kit*Ji 1 3 ic^mommmmm 
mmmxit, mmma^^itxm=^mn-r^ c i k 

J: <0 , M^^fflJfJ«©IHfl©^^l^?:«SJg^i btTM 

nurktis.^fmvc.tsh. ^<:.x-c(ommi{}pF-^m. 
^\j:mcm\^>xmmmxm^m^'ss c i k j: , m 

@bfc®«Bt^4lJ^^^•5^"^r*5ff5£CDgg« (S/V 
ratio) *Si't?ifeSfi^KJi3I®^M!t>^-ite>;0:>-CS> 

i>t.wtr^-ij. mm.{s/y ratio) j«±-e 

[0126] M^ffi©3.^:7C«^{*. fraiUft:<fc5 



( 



( 
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[ 0 1 2 7 ] Sfc. M^GUcWMAESitX^KMma 

m^T.m=s:mf imvtcmmmm^^-^ ^ y - cc 

c 0 1 2 8 ] mmmw^xmit, ^^i7-{2ji.^s:m^. 

[0129] wim^x. mmmaT-mi&iaimim 20 
tcm.m=&m!&r?>^t"i2}V(o^mt vxmm(mm^9\- 
imnmiM^mf . m 1 Ig%sl^f■r s c i tc j: «3 , 

■C. CCDM^CD^^KtSD-C. m.^mm^<mih<Dm. 30 

mtJMVim.^xmm<mmm.Jim^mih. two 
te«^t^*!K^T^ y - * Kis xmmommomhin* 
^^m&<omR.^^m.t^, f&wmjM^w.^xm^ 

[ 0 1 3 0 ] » 1 X^^»2 Xig4#tfli^«ffi*i»^ 

nt oxmmii^mta^, 

[0131] 

*0 . 2001 ¥K:?LS5>sictt3ffi®^^©ll 1 tefos: 
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[0132] m.m<.<^m^T?>mmi<citiKS\\Lxmmmm 
m(Dm:kmfm, miit4©issij> •rrj:iDii?Lmmm<D<p 
[0133] am(D%mm.m<Dmmicim • nmco^m 

Ur , xmu ammography tm^-mmm-^m^. 
X$>K>. -^©{fi?. gmS^Siil^ (Magnetic R 
esonance Inasrins: MR I Biffe) ^-^M 

»a8^^ci'*3&-5. MR I \mm*mmx'Mm^K>mc 

-CXBiM ammography tffi^ig^aAU < ^jjf^^ 
[0134] Hm©?L3S©^KW. MKK. ;^©J: 5 

%^MH-e?f*)n-ci,^So s-r. • M^T-MJi©??fe*i 

m o g r a p h y 4>-&(-ittS^^g=^K:#^. m ■ mm 
iMammo g- r a p hy> ?I • M^ija^i?g=fS^, * 

st,^5ic®H#*fitffl bx9Lmmm^m^n'ich^i0r 

>^©:^ ^'jy-t uximnB^'^f o c 6 ©l^tef^K 

•C^-St^v M^?)5S;f;:/Js§t,\ S)-St,^«aM©^g|5Je:4) 

CO 13 5] XMMammogr aphyW, ^WmM 
<oxnx.^}i'¥-icMT^m.^:h<D^icJ:-^xsAmt-i- 

sKSis-cao. istr»»»te©Bi^*sf»6n-53&s. 30^ 

^-f<om^m<om^U. dense breast ©ft: 
2e>. XBM ammosraphy(c<J: •SMjK©fAffli^@ 

li-e*s. xMccJ:s^^!al©.^:^fi^^>^b«. 

[0136] SWiKlIitttt. ^:lKjte^*iO'JTJl/4? 

• y Xfe i\ «#jK©!S«)ft©?SS icmm UfcJBJf , 
SSf ?SI^-^>^^^llft{c J:-,T^L<^{fcbfc*>©i&-:> 

mm^-'fi2 1 a) *tt^0!a:*56. sjg©^fgm 

^^©ig!^^#n^^&£{cJ;SiC53&S:^#(,>o * 

[0137] mmu, «ffii4*im^3&s, «i&ffi©«i« 
[0138] m-yx, ^<Dm^mifiMhmmmic$,?, 

;^f^A©M^M£n.5. 

[ 0 1 3 9 ] -Tift*?^. (1) Iffi3i*si;;'£/h3i,»i^«: 
S c i. ( 2 ) ^SI^K:IS^©^g|?&^ 



( 



S82000-128 



c i % < ^icmm^i-c^ s c i„ ( 3 ) mm<Dm 

set, ( 4 ) #tWa-c* ij . |g|fe#tc=^3W* 

-^x.&t.» C i„ ( 5 ) '>X-5^ACD^ffiaD««ffitt*Siif 
[0 140] XiSMammog r aphy*Si.^*e^ 

tffonri,='5= D. B r z ak o V i c Xi^Ma 
mm o E- r a p h y e.*S^Kl«:m/cB8|i«C J: ^ 2 « 

(C. K i mme) 6, (D. We i ) 

fiwmt. s-r, ?LSi<DXi«®fc^br2ffi^b, 

r- 47 X 3^ f -5: ^Sffi-r ^ C i «: cfc ^ xmowm-Mf 5 
fecDTCS) „ X WtflM ammography ti'XItoS 

<ommm=&mm i^x(ommo:>^Mftmmmwn3.+^ 30 

[0141] -75r, ®Wa§=^SK:j:SfLSSM5gcD^»r-c 
K. XMMamm o k r a p h y tbtmi^xmms^^^s 

mmm mm&wimmiMir-'i' 1 .2 1 a) i u-c#6 

tl^Ct. ®^?fcS;:?'D":7'l 2 1 ;£f4:^S(c^MS-e 

mmmthmm/^ mwmmvmf-^ 1 2 1 
w-r s c i jjs-c^ni*. isjg^Mco 3 ;j»c7n^ 

[0142] u=^0mmt.»Lwnmo%mLwm. 

Wm^T"^ 1 2 1 a> iur, Ajl.;^ . 3.-a-mic 



#iSa5JlMf^-7=^- if 12 1a) *^«{Cft«gR ^i-^y 
1 2 1 =&g|,Sg|5fu©l*|g|i?r < ^?j:< ^ 

[0144] >ft^<h-r5*frSIJS® 3 ^^7C^mS:5>*-e© 
{C, MR l^X*iCT)S£®ISfflili]{f.K:>Pfbt:SS^:t'^ 

-C;^'^^^P*lg&i-©r"9^-^ T h©:t». MR I ^ 
X«C T ^j: £-©ffi©EffliIimi:^:tb-cif5© <blB] OJ: ^ 

M> t.fcimmw.w<Dmmim-iri,m9£Amt>nxi,^ 

J. F en gP.{Cj;-,T5§^S$tlfc:^^», S'C^S 

SM^:5lSJK*^l•^s^vC,^^^'fM©Jss^it©$fe^K^^^[I 

m*'? T i> -f IftiiK J: S i feS C 1 4C J; -^-C^'M:^ 

c 0 1 4 5 ] H&!a©j»iift4mi tr. ^©i*®©itiii 
1 2 i^jiij-i)jiVic^bx3'^7umicm»^tifcm 

'^mmK.ffHyX. • F7-<5'tcJ:.^r 

rnm-kmrnh. ^hxf^-f)}^ ■ y ^ v>ifmiicj:-,xm 
ifi6©(ft«««-a«LJ:5<t-rsfe©-e*s, c<mwre 

©^ffi*i6S#i'-fe;t-*j®K©®t->Jl©" vK^" . 3$K 
©«it,»MH" »:SI5ii^" . ■€-bT:)SSJg^ft©S!tL/l>S# 



(" 
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C22) 

41 

[0146) S^<g!iIS-C«^$n?,?LISMa®#i!i[ 

CDC its. mm(onmu^}i"j:>m^mmL-cmm=&$m 

SfrMH® (®-^«ltJf)lil#.7=-^ 12 1a) tcl-fv 

[0147] %mmm<Dmm'?:s'-X7tmi'cmfr;Mz>'im 

■3- ;^ t'i*-^ j; 9 ffiU»-/tJs&. *?cia#JS 

t^rsji8Jii^cDeaiiiisai?£tf 5 j; 5)a:?^gs»*«iiaf63 

[0148] [SJISIJMti^^^llff] ¥LMK. 

MSSSi (Mamma r y G 1 a n d ) tt. aff • KliS 

J:-3t:ftor4j5. i'-A-fg^ (c o o p e r' s L 4o 
i gament s) {cJ;oX@^S*i-CI,4.2., 
{0149] SLjam^TSJB^W^^Jt^-rraSte^ 
tte.nS, Tftlfc^. ^ (Cy s t ) (F 
i b r o adenoma) &<!?©J:^i&attJ|^ (Be 
n i ?n Tumor) <b, IE^Sg:tr?&J#fel?!^-rS«a 
SitCiSlH-rSMttjl^ (Jfi) (Ma 1 i K n a n t T 
umo r) -CftS. ¥L)li!IB^^®f©:*;#«:#mw. »{c 

ttB^ («) *t,»*>ScjEStK:^m-rs*'<fci='^£:ii. 
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[0150] mMO^^m. 5Et:^K¥^l^< &-5-C# 

[0 15 1] B'^<DmMm.mnmu. we^«c;j5:©j; ^ 

J&^m-CfftJtiS. (V i s u a 1 Ins 

p e c t i o n ) • Ml^ (Palpation) ic J; S 

^XCc, -r)5:t>^X^CT Mam 

mo g r a ph y*)ai4i@^S^ (S o n o g- r a 
Phy) a?^iIi^_hK^Sti5?L 

-C. X^Mammo E r a p h y±iCi6^^xm^imm. 

^cii^W. yC©X7^-;.:7-iL.-r#ji!lMg|$fBja^ (Fin 
e Noodle Aspiration Cytol 
o g y ) ^ 0 U *^ U , C n-e 4> *5SStt©*J;5iJ*s 

m (#*B) i&s. 

[0152] cne.©^ffi{CK, >^©J;5&!|f^*s^ 

[0 15 3] -rfttJfe, ( 1 ) a • 
SK^K©S*SfI*>oMSfe:S-ffi-r***s. I^*s^ft:/JN 
31=.. *5C=.BaW©^a5fi:??«E^«.ti^tt. 
Sli56:Si#^*s*S. (2) XI^Mammo s r ap h 

m^l£]mftmmmbtl?,iii. dense brea 
s t©J:5&Miatt©^i5:i,Jifflm-eKMJ^®tttaaS 

{c J: 4tt®©-c«& i'©pgiife » ( 3 ) mmm^ 

?Ulili®iBI©-^>e"5^^;^*SiS«?g{c*f^SS«^ 

Wtit*^© >f 1^- d*'^ ;!^©^|^-c©S*f 

S<^«3»c*<!&SCiT?. ?LliSffi^®M3fitt«{:M© 
«:l»iC^-C©Bel©|5(t^{t*!Blt8-e*«. *fe. M'S- 

^mMu. Mss, yr^^^^-^A5!l^o^6^s©^Ktt»!a 
z-^Trntsmmmisi m^mmmmf-^ 121a) 



( 
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CCD J: -5 BJS^ffiO 3 i><7C*^RD-*-e«^M 

mB\^=& 3 iS^TcKlK: *>T^ b , $ 6 ^ ©en Q ^SmS<3 t,c 
So ( 4 ) imi<kco^^.-c& n , 

[0 154] HScD^tllffC*it,ir. II-M^iXi!^Ma 
mmosraphy, li- S;!;^ i S^-^^ii:- 10 

[0155] [:^mmm<DSm] SLJatt^ecDSiCj: 

■sfliWcD^jftjiia©— o-c$,s. H2f=t:-<t>> £r<gt,^f 

[0156] S:^©^L^)l^®ta^ifKK:Xi^Mamm 20 
o e r a p h y <bS#iS*^S*5S.*« CtiP.®ia{i^Sff 

mm±.K.m:H?>%mm.mmmo:)mmmomwt.^m 

ammo g- r a p h y l!txm<0%mcM-r ?>mMi^-Cih 

-t:?US5=&WSiJ-r S;;^fiS*5Brl^n 5 tit: S„ L 
K^iSfr Sl¥»c jl^>S:t,:ift:st). Jl^*i*/c/hS <»: # «c 

$m^mmm^ m^msimm^f-i' 1 2 

la) tLX^Milcmmk. S:^*>-oyT;U^f-f Arm 
?g[|lrBil«sf-*l 2 1 a) *tB^UW6, wmM 

wm>m{hi3i i.T^sitt©.ffisij%?To r I,* s © 4o 

[ 0 1 5 7 ] cntCtt. ( 1 ) «^#©^'^1|tpiJ5IiS& 

att45<!:<i9^*s&5. (2) Wfffl^gl:fC»JlJS©*S?|5 

iS>ttj:?,m^$>^. (3) lStt«e:J:-5t:KgSSfJfct»fc 
«*-e{C»fHH«» <iB«®!WfJBillf<^f*-5' 1 2 1 a) * 

(4) mM^©«SiI^»f{3:. )iiJg©*S$ISIgW©Ha:i^SS 
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[0158} m-ox. $mBmo:>mmmtK^3-^x^mc 

[0159] Tft^D^. fLfliM^©3i^7E^7KS;t>'^ffl 
S©$IJ^«rMm-rst:i5b3:^Ji^rS,-g.. L/A^U^cji^ 

m m^m.mmmmr'-'ii 121a) mm-^-<D&rn^ 
mfoms'pmm^mcoimrjiHic^-^xmtL. mm(D 
mm^mmj: ^comnm^^—Mx fc* . xmmm 

■rs 2#^fc^Ji'g6S©iii#MaS<!:iRlD <fc 5i&::)¥S-Ctt 

[0 1 6 0] -€-cT\ :$mMmmxvx. %mj^<D3-^x 
n^^tmi^^mm ox^mmmmm^n 5 fc^bi^c . 3 

7c®Wi!§®#.f=-d' 1 5 b*^?,ffi31©eSjJiSliJ*'ff-? 
^©JF5tt?rfPttTS?LI§M5S^S'fS:Si^X7-A©r^ 

i6SBe<jibri^s„ slsm^v-xt-as COS, s^&^g 

5J;-7-o-:/l 2 1 tcffit3#w/t3£it68^fiS-te>t)-l 3 
1 KJ:ortti»JSnfctegf^-d? (xo. y.. Zo. 
(A, 9. 4>) ja^ia5^-7-a-:/l 2 l^HM 

iCTk^oxwbMc-mo^mmm^ m^-i^mmmi^'f 

1 2 1 a) ^^jKi'-fe^V • 1 6 a^C^L. 3 

[0161] m.mmmcom'^mmimA. mwmmt)<o 
• y^x. i«WSI5©^^^iiI^*^^l:©fplSj#, 
©ffifc, |iiltK©i6ilg¥i&iiia:i'©mhfc6S^^^^-©^T 
flilS©/? S ■¥'MH©^©'«fi8^j: i'fc J^-^xmtt^tc 
2b. 2 Mt-fJS^}-:*'^ » & i'©Se3fe©Ii?i^affi-C 

(^^i|!i©aajl»ffi:C*^Ll>o geeccj;sjji^©i^ 

©«Kr«, m^n^x.zi-^m<m--m>mm-:^^~ 

[0 16 2] 7rS>'fjei&53:-tf-?'- (L. A. Zade 

h) «cJ:r?r 1 9 6 5*«:lB^Sti-c«5^. J^MU® 
n- <T. Law) p>\t.v rv>-<^=^m^^xmm.-y -t 

m^. mf.WLm^-^\^<iyim=&mh^xy riy-i - 

-Jl'icJ: f) Ga u s s i a n^StYtf So ^ bT. #iB 

j^oMBifenfe^E. MWR.t:^mm(D&-^\>^-imi,^x^ 

COPi^© edseness. cornerness Rti^ 
t r i p I en e s s©^tl-eti*»ffiL, ^C*»6iS 



( 



{, 



(24) 
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•5. c(D-^mt. 3mm0y-7v>-^mmj^^^tsh,. 

mnoyj^ y y^ffiS. LoGCLaplace of 
Gaus s i an) <fc G a n n y CD^n<fc iQifcf^M^rt 

■^o:>^miMn^mtii-r?>y5-mi J . f e n g 

j#>6SitW*I^CC|^*§i^fc2;^C5i:L oG7 ^^U^'W::^) 

t. (In, iJi^} ^ifnSul'. 3 6JC7yi^-/fti&€:ffltri-C 
eart Wall Th i c k n e s s ) ■^'^fffi^-S 

[0163] mAmWiy:^'^^'^ 5 0 r-w. a«SMi«®1? 

}v-')Uic^tmi^m3'jK7cm.<o^i>^ji' ■ i e a 

58^ {Mt. Ae„, Mb) *lfflilSc:<S:{C3;j)C7nLoG7^ 

^t>-k}i':&" mm" > " lE^*^" S>-5t='K- Jil?" CD 40 

CO 1 6 4] ■:yrt:>^im^m^^^m-^it. ms.<DMm 
MS® <fc ^. %iii^®i5?s^±£j& i:(omsmi}mm^o>& 



[0165] mmm&i-M£ic^i<>'X. ^€^i>-^)v^" m 

i^-^mr^. -f-®ffliii««T®s?)-r'S)^. -r^cfo-^^ 
< 1 ) mmcDrnm^ikm-r^^i^'c. 3fjg®i^#©^* 

( 2 ) m.m^<Dimmmi^v:i,Amm<D 

5. JS^^Br^JS-r-fS. •7ri?-r«l^®ii!SS3ti>€. 

&jK5'H2jv<£3-:>®J''5x {t. n. b) <o^,^■rtlt^c 

m©3-:'©i'^X®5'U-F {t. n. b){cW. 
X^^aJ®^^i& t*®:^l!!!'C*L»SI,>3 £ £ feKISD 
©S|5^*s^?ffi^.5A:J6. -^n^^^tiE-rSifiJ^****, 

-e©fcJ4>te. 3ooi^^x®MFfe5»i[ftii9«. -r*^ 
fe. < 1 ) " mm" t- jE^mw ommimh-^i^, 
<2) " mn" im-r- fm- 1- m-^mw © 

M#£®-rSo il,^ofc;U-;l'«:^J6Ej-5mS!m®-C# 
■5. 

C 0 1 6 6 ] *^jegit?{335?^JS^K^ 3i^7cfig 

ci->^i 2 ucmoww. KMiii^ (je#?ffiif®iijfiif^ 

-5H 2 1 a) i|iI^K0»ias;:?'D-y 1 2 lOfig 
<fcIni#©fiLgf=^-* (X.. y.. z,. 0. e. *J «: 

1 2 1 a) «fitSf-^» (x,. yo. z.. U>. 6. 

[0167] mmmm-miii^^»^t'^-c<DmS:U. 3 

^jJitTC^Bli©^^-^^^ - -r-^f 1 6 a *ffli,^-Ctf fc>^ 
ffijc*. D . 2 ;*C7n®#MM^J; 9 ^> 3 ^CTCsi^i'-feJl' • ^ 

[0168] mmc. fLJSt«^~>Xf-A5 0-CW. 

©^sit®5iajsij^Bf*^-rsfc»e)Cc. jsfflsnfc" ® 

Jl" ©^^ic»l,-C. ^®aMJ^tt=£3yv;5u*^S-r.2.i 
^^{c. ^^5I!^a<)^l:|]flfl^^•^i:T•2.fc^s^)©^^■5'^"^f© 
l-3CC^ffi^£f^®tb€rfflf.^-5.„ K^®arafJ«=&-y- 



( 
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igCDtt (S u r f a c e'/Vo 1 ume' rati 

0. o r S/V ratio) ^fflt^flK, m:*i?te. 
iptj:m^mm (S/V rati oAS/h) i^Md^^O 

1, >ma(omt^s.T^m&mm ( s/v r a t i o *i 
[0 16 9] c(Dj:^t,c, yyt^-^mm^nm^^x. 3:x 

[0170] imm^mi^:^7'j^ s o 0^?®® 

CM*iSBfJlH^7^-i? 12 1a) {CfcWS^LJlMJl 
J:^rM^^»iffi-r6„ L.34^b. (BWiS^fcotM-TK, 20 

[0171] :*:|t*S?f$M-CgflSs^sa.]lH3g(DaSJ}affi 

ji«^Bf5^ffic3:. mnm^'-'XTtm. rt£t>to-r^x<j>ir- 

i'-fe;!/ • 1 6 atcMLr. " ffiJi" . " iEm«. 

•5" 3^j(C7c3g|ffl±®3^S«: 
4fe«{c«g^L^j:3&se.. «ifi|KfclMS©M^%^i^5i 30 

[ 0 1 7 2 ] m llSlPi [ 3yt7Ciii«Ea5J^S] "Ca. 3 

^mm^ immmmmm^-^ 121a) ^wMt 

•So 

[0173] ^2ia|lg [SlWffija®] -Cl*, 

eaiififjKfp^b. jjsa^nfcy » t'b^i^ { w.. 40 

[0174] SISKPi [S'l4lffi^aS6ililig«S] -Ctt, 
?LJW 3 0 1 ©MR I 2 ^BrgiB 

mwmmmsi'f-i' 1 2 1 a) s^^cTcBiSi© 

(i@*5g»fJliH«5f'-5r 12 1a) ©-J^m?* 
S!}fi;-teJU • f'-^r 1 6 a«:®-^!l,ir. M!ia©St5?* 

«tH LTiEmffi©*3&^6fyiSffii!ife*ism-r 

[0175] f Lm3:^*El?fe©J«g-e* 5 , ?L)t9)^©^ 
< ttfi^©)fi< 5 C <b *i^ti, * fc. jaKg©Wll 50 



4*gB200 0 - 1 28 1 82 

48 

m • ^f^^«S5?>-CM|gf ife C i 6 . 1 c m«T 

-C*SCi*^6. ii^^7-D-:/i 2 1 i^jmMi® 
gMASS<*rxU-5r- hi^c^. ^(Ofc)i>. ^miC^^ 

immmmf'-it 121a) ^B>^dC7&s6e«^«i:=&ifgM 
^T^-*i 2 1 a) t^oi:^<D3-A7€mmr-i'^m' 

Mb^c*ip>. 3>^7cffiia{cJ:o-r m©^Wi&s3<i'-te 
• -r^- 5? 1 6 a ©j®^ 3 '4&:mm^mmiir% C i i 

[0176] ©^igiii^ (m^mmmm^T'-'^ 1 2 i 

IXfiStl-SKJllil^ (®^fgS^ISHjf^7*-5? 1 2 1 

>ai'©Ml!©«SitS*5— JE-C^j:t,^„ ^©fcj*. 
i^lK^15©-&-V>-?=STC (Sensitivity 
Time Control, or TGC:Tim 
e Gain C o m p e n s a t i o n ) ^ci©!^:^ 

[0177] *^JI5^f oG (L a p 1 

ace of Ga u s s i a n) 7 ^;Uir/&flH,s"C, 

mmchicjt^j^iyvmmiu,. w„. *as!t 

WCCfB^t^, ->X-?ASSSSK«t#1i-rjI!l«©^4S5E 
(iS^KjSiHiS-r-rS? 12 1a) ©S^XtcL o G7 ^ 

ji'5»©ffi::'j*ffli/»ri'^>^^wsnfc" . " iE^ 

»tStSy'»iS©S^ilN*i li - A©|g<iiI^*.C^* 
■eo^OjfV/'^S^srT/BgiK {/I,, /i.. Mb) *Ra 
y 1 e i Bh^fljiGau s s i a n tfia^Hf ^ C i tc 

[ 0 1 7 8 ] L-c. S«r^Lfc^ v.'N-e^ zfm^ 

^m>mm'&n^, s-r. 7 7 5^^«iii&{cj;o-c3o 
©4'^;^©i'u-F {t. n. b} ^m-rmm'&i^m- 

-r^efc^, iS¥g©ffi«,»" Hi^" , il¥K©m>^a 
©" iEmfflm" *b-Cp^©" -C^-S. 'Aic. m 



( 
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[0 17 9] ^t^fc, ffltti3nfc»#=&1J-":?^x • V 

[0180] [?Ls*i^^';^ 5 0 ] if.mM(ommm 
mi3&a.. ?Li®3 0 1 OMR I mm^mmmmmmo:)?. 
'mMmmm immmMmm^^-^ 1 2 i a) 3 

^V'T^i-K^Q^W^-^^nticT^, 20 
[ 0 1 8 1 ] HI ti. 2t:fS?i®?L?g^^e^XT-A 5 0® 

5 0 (ommmv^^ 3 ^^ai^ijffis^. Ra«cn*^ 

tT-rS«g {-'S-y:^-;U=i>ta-5f (PC) ) ®-* 

[0182] [ ^•^XTmsmmjm.'] !ot&k. 3 
g-fe>-9- c^P-r/'-^i^w-fe^iJ') 1 3 itmm-^ 

m^>-9-l 3 1 ) %l?«5-WWfc:7'o-:7'l 2 (SWJSS; 30 
:?'a-:?-l 2 1 ) *ffll,>t:Btf#3nfcffl#i6:r.=i- { = 

mtf-^ 12a) *>6wiS3 0 1 (m&mm^3 o ) 

3l^^'>;:^5^A 5 0 (CfcWSfi^*fi«M«i**fiS■rS 
f^ACC^a P C Rt? 3 ^^Tciii^ail^jigCcolir 

[018 3] m^^^U:^7'M.5 OB, PC-trSt^Sto 
fc?LMi«©3^^M^ (3*3C-f^-y) ©?l^<*«C*j 

J^fpI^W&Dafl* Wi^a c i K J: -a -c¥tJS©WJ?(l 40 
#ltlr*ff?*>®-C*S. C®cfc^&5!lli9)l^S®»ItB'&^f 
^%JS«I^5^X^A 5 OtCig^t 31>57n^«-C 

[0 1 8 4] ffat/feJc^tC. ;^*?'i.:Mai-K:J:«3^* 

:i*jvic {mmm^ic^-^x) ^wsss^^'n-T'i 2 1 
«^«-rs^, ««Ei«fe®^4ffiau-cBJitt®iif(,» 

[0185] •e®ft:«£>fie*«. a]SF*5«sttJisi-c* d 
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litis L.%*^6¥LW^ffi*X=¥i'->i/ {■?-^r;i'^ 

•5, 

[0 18 6] c:®J;5K:, ^C^ctt^^^v:;-^ r;l'>£ 

[0187] L*^L^C3!)56, Jil^-S^ill^ (S^'^KEIU 
m-r-i! 12 1a) ^-^r-^TfVT^-ca-.XjdmiCl^m 
®^fe^7'a-:/l 2 I®&g (x„, y„, 

z,) ^iPi^^mi^xmmmm (m'^iAmmmmr-ii 

12 1a) *>Ki'-fe^L' • 7=^-5? 1 6 a{C^-r€.jS5g*S 
[0 18 8]*fc. c:®J:^&^Ki?-fe>'l' • 1 6 a 

-5? 1 2 1 a) ^^nicMm-r^mWi^y'x2'-:xi 2 
i©fiLg(x,. y,. z,) tm-^<or-^ mun 

i»®iRft*it3i{ctf 5 ft:J*K, m.^'m.-^n - 

t/l 2 1 4^U&*J?>»6n-2,^#M^i^!^lce§ 
•iteS7"in-7'l 2 l®{jig (x». y., z.) ilnit?® 
f=-if (Jfrffi^^, #^0, «^^l*) =£itmPC® 

^ * y {cKjM'T s c i *isis£ i& 

[0189] CCfciSJ), S?fflfi<JtefeSig*Ji«>. 

[0190] C® J: 5 S5:g**mT*| 

at?*o-C, ?L)®MJi®3i>ScM^ (3S>C5E-^^-t>) 

* 3 SJSc^ (3£<*-f ^ "5^£ l/T^) L-caS©*J 

%mm {mmm^tyT^TJ^ 5 0 ) *^-r s s^^shi^ 

[ 0 1 9 1 ] s 1 {c^rpc»> me-rs. ^mmt' 
;^ 7^ A 5 0 ©iHuia^t?* s 3 y:7Eiii«*ii#3Sg«iB3^ u 
ft^'r'oi^^An-F. ?IJ?M^i':^?-A5 0©^*!ffi|-?? 
*SI®^tBSm {fLlBH®i©gS4}fifflr;l'=f;XA) 
*iBElSL-fc:?"ni'-7A3-K, StX#L3S1*^i';^7^A5 
0©^ffi-r*S^ffiS^@iaS!lSiMS (aSiiM^©i 

ssissifr y 5CA ) *taa?L te:/p a^ - fj&ibj 
[0 19 2] c©j:5apc*c|3-&i-raa3ffitfe^v:^ 

SU^Br (?L^^i'::^v^A 5 0 ) *3?m-r S 3ij*C7caaW 
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[ 0 1 9 3 ] H 1 K^Rff L^^g:t^;^ 7^ A 5 0 
•^^zfu-y'l 2 1 (7-a":/*|Si 2) . iZi&mmt 
3 1 (3>j>C7cfitS-fe>;^^m (y'r2--^^m 

13). PC 4. 3 

[0194] yu'--:f^m 1 2 «, mm^^{^3 0 (Da 

H^&:^+i'->i/Life*i6»mie}fi:3 0 *}^|+ori*i 



!^|ig2 00 0-l 26 182 
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[0 200 ] -Tft^D-fe, MWiS5S;-7-0"y 1 2 1 (D^Mi 

mmm m^mmmmm'f-^ 121a) Lwimicmm 

t/). 9. <!>) {:7"n-7'MS7^-^' 1 3 a=fig7=-^ 



•S. 10 

[0195] T^^m^ft*. .ass3 0 1 ©affl*®^ 

iS?&^l/»rx^-TJ^>i^L.^C;&5^afl»3 0 1/5^6®©^ 

mmmmm-i-^mw<&mmmmf"^ 1 2 1 

TSe#?^^:7"o-:/l 2 l&:7-n-'y^gl 2iLr 

[0196] 3'^X7uim'^>:^^m (yu-zrmm^tn 

-fe>-tf) 1 3«. zra-zT^m.! 2icm<omi^tifciji 
mv. ;^-i=i'->i^tti®:7-n-r^-fi|gi 2cD^raK^cfe 

wmmi$ 3 0 o^tfi!i{iH{iiiifjffl § iixmfS.Tzm^^=&^ 

[0197] *^gm^r-tt, 3y;?cfiS-f2>;^^m 
(:7-p--:/^^#>iii-fe>+/) 13iO-r> iBCD^fiHK 

<t>) xmoft&.my'-i' (xo, y,. z„. ^. e. 
<&) *g|^IW-C-S'JSL.tr?"i3-:7'^«7^-* 1 3 ait 

^3£Si^l^ffiS-f2>-*J' 1 3 1 30 
[0198] 3SffiS#e®-fe>1^ 1 3 1 B> gacD^H 
W'S:ffig-?»^«cM^S3;ji:5ngl^I (x„, y,, z.,) 

*) -C^b^t^gf^-^' (X,. y.. 2,, 0, 6. 
*) =£*^FHl-ca!J3eL-C7-n-:?'llfi{f-5' l 3 aiU 

3 IK. 2 I {cm!3#W6 

iS^T'n-T'i 2 1 ©igHwafi[g^^*aij;eiy-ri® 

^^:/pt-:/l 2 ICffi^T'-i* (xo. y,. z.) 40 
[0 19 9] Cn«C*»). 3^J®^fel^VX•f■A5 0 (P 

c) ifi. w^mmmmf-H' 1 2 1 a©ji5^*?f ^i^ 

i@«SeW®IiB«f*-5f 1 2 1 a<DJDmil5l?HL-C7' 
ja-:?'^?'-* 1 3 a%J[J?»L. M^fBrSMfiSf'- 
5f 1 2 1 a5iC?j@^jei{lfJlH«?'-5« 12 1a tmih 
fc::^o-:;^«lif-$13a«W^t:. S^JiTBa^iB 
1 5 b i&^fiSL. 3;jf7ce*?«lfeT'-5rl 5 

1 6 aK^^5A:ie>. 151— <Dd<4'-fe;i'«Coi^T2oJ!y 50 



) 



1 2 l®©g®MiE7=-^'iL-CJll,i5c:i-C. jS^iS 

a^42>+j- 1 3 1 ^^-oxmn'sri-rcm^'ikmmmi^ 
iWr^mmmmm.T'-i^i 2 i a) «r, se^cDv^^^T 
Ei^tc r - 9^ 7 7 h ©ii>ito < d^-^H^gtt©;^ 

U3i^75®*"i'-t:Jl' • 7=^-^? 1 6 aK^feT-SC 
^■So -eoS^v ^*^;^Jl'(Cffi^)^S;7'P-7'l 2 1 
-C¥L^3 0 l^^STSi. lfi^*IEjeL.-CH3m©i^ 

^■^mM(omit:bmhfiU\,\mrLifi&i>tmv:.mWiX'7=^} 

vmWiX&^flB^ 0 1 o:>x^t£m:mMmit^ 0 
{C*f LrfclBT^ffi^M^igifJlim^-v^-i* 1 2 1 a^^fe 

[0 20 1 ] aefc, |E?)— c?3#~i?-fej['{c-oi,i-r2'ojy±© 

L//ciSl^igif®El^ (e^2aBrJgili{?;T^"5? l 2 l a ) 

(ssti-7=-5Ji 2 a) ^3--!K5m^^^L.7cmc, mm 

[0 20 2] h7';'+>^^^ISl 4^*, W&r--i'12 

xrfa---:fm^^--^ 1 3 a-«riR«-rs^^**U, A 
^{CJi. PC{C<t-:>-C5i3Ei-rSCii«»S-Clr.5. 

[0 20 3] 3;*c7cM#^gi^©i 5w. m^f-m 

2 a&Emif?'"^! 1 2 a tmmijif:ftt'-:f&mf'-' 
d» 1 3 a 4Ml/»t:. 3^^il*fe'r-* 1 5 a ^&fS.r?> 

m^^mbxi,^?,. 

[0204] 3 '^i^iP^s)\^ ■ f'—^^f^^Wt 1 6 «. 

3yc3cH^t■r-* 1 5 ai^icwmmm^n^x. mi; 

ag&sKi'Hz;!/ • 1 6 atCggi'^ai^^tC. ISI-© 

6 a i-rSiife*WL.. M^Ktt, ^-r-SPCtcj; 

^A5 0 (PC) K. J^f'-if 12a©*K«*=ff51^ 
«C. ^f'"^12a©JR»£IgHM^r7'0-7'aS7' 
1 3 a^flJ^TS. ayfcPCtt. a^f*-* 1 2 a 
SLOSJStf-^-t^ i 2 a i|§rM8Ufcyia-:?'M«7'-af 1 
3a4m»-C. syCTcBi^f-iSf 15a«:^^-r5. S 

^fcPCB. a^^BH^'?'-* 1 5 aiK.mmmm^^7 
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^■C, mi3^f-J:t^i'-t)V ■ ^-a 1 6 Siicmm-?>fc 

■r S J«^H C ^ 6 -3 1: i2 ;l/ i' 42 ;V 

• 7=--5? 1 6 aiTSo 

[0 205] :^miBm(D3:x7immmk^m 1 5 ts. 

^0tf^"$ 1 2 ai|SIftSb)tr»'D-:/BSy'-^? 1 3 a 

tux. 3-^^mm^:y:^ms. {y'a--f^m^m> 

tf) 1 3cD7"ta-y^lS:l 2{cffl^-rs:S-{4^i/>, Wft . 
1, 2. 3) ^fflt,^ m^^-m 2a©^^ (x. y. 

0 ) icifiLxmimmr La,,] ^m»^t>^x 3 -iKjt 
mm-r-it 1 5 a©jtg® <x' . y' , z • ) **tDj4T 

[0 20 6] ^^i:t>-fe. m^m^y'ti-yi 2 1 k:»3S 

7S?SI?ffiS-fe>1^-l 3 IB. SB i-rttt>^. s^SiEiSW 

z,. 0, e. <s>> (©g^^«cK-rs3>>:75J^«© 

f'-ifl 3a=i4a'?-^f <x,. y,. z„. 0, e. 

) *35^r-aij^Lr ^^n-T'mf'-^n 3 a i 
L-ra:*?^?., CCDfcfePCtt, Jmf-ifi2a m 

'mmmmmT'-ii 121a) ©jRaiimsBofc^-a- 

:7'J^«{f*-* 1 3 a©iR**J-C#S, ClaKjSJtJTPC 

m\^-r~-Si 1 2 a (@«jgBlfHBIIiSf-5f 1 2 1 
a) :R(yfgS*f7=-^f 1 2 a {ia#iSBlfJliii®S^-i» 1 2 

1 a) tmmotay'u-r/m^^-'ii 1 3 a«:ffl«,^r3 
yCTciOfia^-if 1 5 a^^-rSfci&fC. m^f-^ 1 

2 a (iB^iRSiJlliilifef'-* 12 1a) (x. 
y. 0) icMLX. mmWY [a,,] ^m»'^t>^X 



•if 1 5 a.<Dm^ (x* 

1= c o s (l/l) 
, = c o s (0) 



- c 



3S (0) , 

i n <0) • s i n <4>) 
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(xc. y., (</.. 0. *);£^a^|i-ch 

::-*;u^E^{'^ocf-<jx.T, mwmmmw-'f-'i' 1 2 1 

a®^^ (x, y, 0) il5Ill#re#zig5^;7'0-:/l 2 
1 a:>y'u--/mmf~-^ 1 3 a 1 0-C®^^=fT?[JT [ a 
1 , ] ^SS H'i^:7'a 1 2 1 <D{4gC>MiE7=" i L- 

m1m¥rltcx^m■mn^m.■^ly■9^ 3 1 ocj:-o-cm# 

Sn/c®^®t{)fJlPi»7='-i^ 1 2 1 aOJ^IS (x, y. 

©il>^j:< *'-:)SJii4©iif(,^3^j)^7n®#"i'-te;i' • f^-^? 1 
8a®MM(x' , y' . z' ) K^^-T-S C iJ^P'-Ct 

-So 

1 2 ir?LJJS3 0 1 «::^-rSi. M^^EilC-TS;^ 

X-^yir- h%»-C*SaK3 0 1 ©Jc^Ja^SiUJ^® 
**:3 0«:*fL/'Cil>l§^g[©jfi#iaBifeilHI$v'-if 1 2 1 
a©J^^ (x. y. 0) «'^T?*.g)J:5{CJ5:S. 
[0 20 8] ID— ©#J'-fe;U{C-3t>r2-P«iicr> 

■te;l'©:iC4?-fe;l'-f=-ifl 6a©JllS <x' , y' . 

^SSr^Bi^T'-^f 12 1a) (fil^f-* 1 2 a) * 

•fe;l'©HHiRf^-*©J^S (x' . y' , z' ) 

[ 0 2 0 9 ] C C-C. B«a5fi!^«l?T^jT [ a „ ] «Cfcl^ 
S#«©?T5lMs^a,itt. 



in (0) -cos ( 



= cos<</>> - sinCe) •cos(<i>)+si 



s i n <•;») 

cos <(/>) 



COS (0) . 

COS {<&) + s i 



I <*) • s i n (e) - s i n < 



= sin(0) - sinCe) - cos (O) - cos (0) - sir 



-sin (0) . 
cos <9) • s 
cos (9) • c 



n (*) , 
(*) • 



[0210] Tfetjife. ®#^^:?'a-:?'l 2 i ©ag 



t?. fiW?S5ai::^o-::^l 2 IKStomfcSSSSagJ^Kj; 



(1-1) ~^(l-9) 
S3SiiHa^fiEg-l2>f- 1 3 l«cj;^rmff3nfcje«^ 
gIfSiiHSf'-d? 1 2 1 SiOm^ (x. y. 0) -e-ti 

b-^"5f (PC) ©J:'>i&:/J^^©/^-^•■i7a;r*mu 

i!>/a:<*'-oH3^fffecr>lSt,^3^©s]<4'-fe;P • t*-^' 1 6 

B-omm (x' . y' . 2' ) tc^f scijsi-ct? 
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#LM3 0 1 ^M^r^t^ mM^5¥ML-xmmii.Oml> 1 a) (SN^-r-^ 1 2 a) ^£B(»-C#S J; 'SfC&oT 

"h)kfflr«r&S?LM3 0 l®J;eiJ^j:MiIiJ^®Jf*3O0c [02 17] ^-n-:?- • h -5 + >i^ • ^Xr-A (Po 

StUr *>l^S]^©aa^iSifJiB]^7='" 5? 1 2 1 a ODl^g 1 h e m u s ttl^F a s t r a k- 1 r a c Ic i n g s 

<x. y, 0) */h^i:^tD^->"- K-^rcTT-^j-tgil • <E;=2 ys t em (^d°p«) ) „ C®i^:X-?-AK, jgit^l?^ 

[021 1 ] w^Mwm, m 1 ©as^t^t^xT^A 5 gp® s-o^^e.^): . 3iSfn^#as-b>-tJ- 1 3 1 

[0212] a, eW?g^:7'n-:/ 121 ao {cfBgUfc h 5 **>6#feL.fc^?^m?*=^f±i 

la-:/! 2 1 * F 9 i'=^^>i^b):cd56, jS^itf^ifi^S 1 3 l©h5>X5 5?©i3S:K>;#-r*{4^i(«I§®14 

2G*^P.©t^f=:l-{t-^:&A/D^3feL?cfI. PCI B S-r-i^Cxo, y„, z„, 9, <{>) *5if^gn 
us(PeripheralComponent In #f5>tl.5{Sgr- * (x,. y,. z,. </), 9. 

terconnect bus) ^rigfi^Gr, mmic^ *) *5RS 2 3 2 C Lr^BtRg-Cim^tCfsJilS 

C>i#co@^)g^:7"a-:/l 2 1 (b 3 iXTcfiES (x„, tiS. 

s'o. z„) ii^ritrcDT^":^' (ysitin^, mne. w&n [o 2 i s] -r^ctj^, 3Sjji£mag-fe>f-i 3 i-ce 

O) RS2 3 2C*i!ie!Urffi^b, ?L}1^^->X 1 2 1 CDfig ( x„, y„> Zo)SDf;^ 

■5^A5 0©^-ti; (F r ame Graber)-?'PC JS 0. W« 0 > * ) ^&f+i'JU^j:*i6. ® 

©^•=&yicit^te:«ii^-^j;^%vx7-A*«^bfc, 20 W}^^!K^g2 0-cm»iL'-rt,^S«#?SirJliiifiK (SIW 

[02131 C in-C. /J^S (2f:^»?^.-Ci;*, ^WJ-^'iS ■^grPM^T'-* 121a) m^f-^) f-^^P 

= ^2. 8X2. 2X1. 5cm^) - < 1 7 , 0 C ( D E C|±MP e n t i um m,S.«) 166MH 

Kg-) OjSmm&g-fe^-iM 3 l?:j@^i!^5ii-yi3-:7- z> RAM 1 9 2MB) O^-ty (i^F^^) Kil^lX 

iS®i^iP3DJ;5tcfL^^M4-5'-:^TJl'^S-C^S [ 0 2 1 9 ] 3(s:^SSJf^!^-Ct3:. M^OS^Ci PC 

■r-5CiA5r#-5>. Sfc. S^iSliiti (j^tf-r-i' 1 2 I Bus Frame Grabber (Data 

-a --mWmimmmT^-'^ l 2 l a) ^SPC I f^:?-.^m T r a n s I a t i 0 nttS^. D T3 1 5 5 (^a 

E!3Lrii:s{c:pc-cT5'-fe;^-e#s^*u ^T-mm «) ) *«u-c> «^J2Si 5 7ix"A/#r*tfL.-c 

SS^^Sn^/t*. Pl^f^- (as^BSma^^-^' l PCI Frame Grabber »iafe!j<- 

2 1 a) ©JR«01&3I{l:*liISC<i;*5-c#-S. 30 L,-CPC©PC I -'^•:^{C^3^^1:*i^5 , 

[0214] J£iT{C, fL^:^e^X^A5 0©^':5l-f'A F*S, ^©KT'J'^fi-^J&A/D^^P C I -'"tJ^SriS 

(oM^wmt^msL^^mr^, aorii^iatr'Pco^^y cdram) {c9t»)i&i& 
[0215] 0 ibtrw. r pc«E:n<3iiJ&-5iij®E©attPco^*';©^ate: 

n;?7 (Ai oka) |±i!l©s s D-2 0 0 0 (^b°oS> ^Sj??^^:^!), .^^ y*s7^:» w*i{i:;*:*trHai-^< ©@ 

*gS5ffl-raca:*S-Ct-So iS'tS^Slr/P-^l 2 Itt. lf!gJBfSm<8if'-* l 2 1 a*JPC{CSl9a.Js&a, 
^jKitV. 5MHz©|!3®LS-?-*^:SF^%ffit^-Ct,'.^. [0 2 2 0 ] PCiU-C», :Rl$S5{c:». DEC^f^P 

IHM««l,»fca*W, ?LK©3^i**&S'<<iE?L-r«:® C (CPU = Pent iuml68MHz, DRAMl 

#£*St#-r-5fcS&t?*«. C©®$?SG*::^vi->^l 2 1 9 2MB. OS (O p e r a t i n k System) 

4MV»tr. 3l^»d e p t h r an ee = 5 cm©IS: =W i n d o w s 9 5 (^S) ) ^ffit'.rt^S. 

^t?i@W)ailil!st*:Sif#bt:4jf3, #iir^;*c#gr3&3 0 . 4o CO 2 2 1 3 ctitcj:«3#LJSt^^':^f"A5 ot?}i> ffi 
0 14X0. 0 14cm'i)6:S. *fc. 7'a-:?'©5fe 1 2 1 ©feS <x.. y.. z.) 

?ss:^n-5^ 1 2 1 ©fitH<!:(fij#«siffii3aT? F ^ » =<^> 6.tfe^7asff3gfc,iLSis©B)fSiiifife (®^»fSiaifis-r- ^ 

i^-rsCi*fC#-5. 12 1a) ^M^-c^^J: ^KJfeo'Ct'.S, 
[0 2 1 8} 2 HC«. S^SSIK CO 2 2 2 ) fr®©F a s t r a c k Vyv^l^tf- 

3 1 m^^. Po 1 hemu s%hSl UT^^Mt. M{C*S!g)i*©fi^gi|SlSr 

Fastrak tracking system (li %?iJML/'rlta'J'r^?fca&KMl»6nSfe©-caS, F a 

a«) ) JSSBSi^'WW'traf). ®^teS;:?'ci-:7'l 2 1© strack F^ y'^'i^i' • S';^'f-AB, St* F^V 
4taiia]# {-nmk^. mne. Clg ^^a? <Tr ansmi tter) {C^gStlSao 

(XKrad) ] ) ) v^l'ifVtatHhimifi&i so ©^Sa-/;UA>?)ffil?«rBafe3-t*. cne.©?SSII*3-3 



( 



(30) 
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CO 22 3] ge-:>-C. 2 liC^Jj-f^ 

2 lCD^;U>N{4g <D3yc5c)^^M 
(x.. y,. z,) RDJ^CD|fi3#*«^ ffl) 

zo. e. (x. y. z, 0, 0. *) 
Pa-CjgJ^L-r, RS2 3 2C%«t,^TPC{ctli;;b'r.5C 

[0 2 2 4] CC-C. ii-aifJSftSJ^tt. sissmiWJF 

•5. 1 2 l {c*jl^S h 7>x 5 dr® 

[0 22 51 j&te, e^a^T'o-:/! 2 

5 V Hit. mm<D\aii^mrpicwim^tix\.>?>cfifimt. 20 

L/(,>, F a 5 t r a c k I-^'j'+>i^- '>;^?-A©3JJC 

T^Hi^m-^ir^ra. 02 4#fi33nfci,». 
[ 0 E 2 6 ] ^*S£i(ai?iaai2>-3- 1 3 1 -ca^js^eT-p 

-t?-! 2 l©fijg (xp. y.. z.) SE>'|ti]»®ftg 
a) ^-^f*PC (DECa^Pen t ium 186 

MHz. 1 9 2MB) ©^^yjciae^at'Diitf. m^o 

JROjA^tJPC I Bus Frame Grabbe 
r(Data T r a n s 1 a t i o n^Lii DT3 1 30 
5 5) ^m\.>-C. ®#iSES;::^0"r^l 2 lOfi® 
(x.. y.. z.) ilfijtf^f'-d* #A 

e > * ) i a «:*aijKSi)S^ 1 5 v ix-- a/# 

[0227] iXK, *'4'-fe;l/ -^-Hie &(Dff^-^u 

[ 0 2 2 8 ] H 3 HI ©fLJg«l^->;^7f-A5 Ot?^ 

[0229] 3 >xymm5!.ni&m-cmn9 3 >j^H 40 

0 i©MR im^'pm.'^mimm<Dz-^X7zmmmm m 
'wmmmmmT'--^ 121a) A>63:x7ciiifis7^-^j% 

PC;^<Ota^^S EEPROM^ 
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[ 0 2 3 0 ] 0 3 K^T2f:^0j© 3 '^XTtmms^nm^ 

S (^•7"';':7"S 1) . 3>^75{4gjf^X® i:^y''jVS 
2) . 3i):7nm*S^fiSXg (Xf i-t^'SS) , 3i>C7e# 

i'-fe^i' • 7=-"^f^*xfi (.:^7-vys4) -c^fissnr 

[023 1 ] eitfl^M (X-r 7-S I ) m^igS;:?' 
n-:/12 l*SctiC><!:&o-C^tfT.SXfi-cao-C, 
iiJSi|«f#3 0tD*ffi*;^++->i'l/&*J6»J^ia^* 
3 0 *SS$f U-CF«3aJ?S3t'?>^ffi<83t«:M-raiB-W^g»f@ 
iS^^-* I 2 1 a (S^f^-* 1 2 a©-»^) ■Sr^fe 

[0232] 3;^C3cSS^»IXig y-S 2 ) tt, 

(. ^ i^^lg 1 4 As^rJO-r 55SSS?^fitS-fe >-5J- 1 
3 i*stt«-c>ii&o-rsstTt-«.xst?*o-r. 

n-:/l 2 Uc9lt>f=tW6tifc«^-C. x+i.->iftt> 
©0^g?fi^^>^o-:/l 2 1 ©^KWJ3:fitS-^3l^*tJ^ 
Lr®lP?g^5-ta-r?'l 2 I©l^«S9==-$*MlftJ^®<$: 

3 0 <zmtSJff'PK!aiJt93i±r*B!i-raiii?6=&wi.t:v^ 
s. 

[0 23 3 J h^y+^'i'^gEl 4{i. 

®i 4 (PC) *s*'C^^>^:■5■c||^f^^x@•r*-,r. 
eWSgWlSilH^f'-^f 1 2 I a©JK^*fT^I^«c, j@* 
?g»rSlffl«fe7'-^« 1 2 1 a©Jl!?mil5l»5L.t::/n-:;r^ 
«f»-5? 1 3 a%JR«Tattl«64Wb-CI,>S. 
[0234] 3;j>C7cffi«*l6X?i ZfS 3 ) 

sycTGi^s^fe^iai 5 (PC) 5i>3ttt/&iaoT*ff-r 
ax^-cao-c. a«?gWr@Hm^-5n 2 1 a;ao*iti 

W!gBfJSBI®f-4f I 2 1 a£|g*IUfc:3'n-7^MSf 
-dfl 3 a *«l>r. S^^CTcS^jgHfiiT'- 5? 1 5 b 

{^'^Xjtw^T'-ii 1 5a©-ji5^) ^m^-r^mm^S: 

[0 2 3 5] 3-A7C^i>^)V • f-it^^m 
zfSA)u, S-jKjc^^^'^zJl ' r-H^^^Btl 6 (P 

c) A^(p^l:^i^c■oT^^f-r€.x|l■c«.or. 3'^7m^ 
mmi^T'-i'ii 5bim^m{mm>&^f'^x. 

• 1 8 afC^-r-2.i*tC, Pl—O^ii'i' 

e.©¥±t{il^'fe-5rjH'^'-{2;V©xKi'-feJl/ • 7=-$ 1 6 a 

[0 236] :^^0]®©3;5^7E®f^lXt#»fi-eE*, S 

^^•a-yi 2 l/5>6®li^?^=feffil/^-CfL^3 0 1©« 
S^x^^'f ^>i^l/^j:;*i^.?Lffi{3 0 1 A^-^Cg^igx^ 

3t(cM-r s@«jgiDf®iii#i7'-^f 1 2 1 a^^-rs. 
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u-yi 2 it,m^ m-i p>htc-iKmx\ aii 3 o i 
[0 23 8] 3 •-XTu^mm^uiLm {.7.7-vy'^i) icm 

1 2 1 a©»D^4ff5IStc, SWiSKfJUH^feT^-^f 1 2 lo 

[0 23 9] m-^X. 3'JK7m^m%1M (X?--!»:/S 

3) -hK mmwrnrnw^i'-^ \ 2 1 ^-BLum^WLmm 

H^f=-* 12 1a £p],^b/t:7'o-:7'MS-?'-^? 1 3 
a ^-MC^X . 3 •^Xim^^mi^'f- 1 5 b ^SfefSf 

(0 240] C C-e 3;X7cMe^glXa <X-7--y 7*S 

3) «, mf^mmwmf-^ i 2 1 aip]«iL/fc-7*n 

-7'M«f'-i' 1 3 a i b-r. 3i>:7c{ig^il^XS (X 20 
^'S 2 ) 1 2 1 iCffi^^f-T-S^^S 

[a,,] , (i. ,1=1, 2, 3) sMt^ mvmmwm. 

"f-^l 2 1 a.omm (x. y. 0) K.Ml^xmM<D^ 

T) 3;j>t^®^iSll®r^-5' 1 5 b<Dmm (x' . 
y' . z' ) ^^fifeL-Ct,>5, 

[024 1 ] 3 •^mWm^T.m C^'rv ^/'S 3 ) KigS 
■fejU • 5^-* 1 6 a i 

C 0 2 4 2 ] Jg«c*«:B«IOC. m 1 ©3 ^^^tcPD^IMX^^S 
1 0 . JtiliXC C-CUffSti^. 3 ;Jt7cH#tK#3ia®=g:l4W 

[0243] :^mimmxk%. mmA-:fn~-:f 1 2 1 

tCV^v ^-^ifmSL 1 4*spJ1iliI-r5^£isS8a#fig-fe>-!?- 
IZinsWOm^X.mmi^-^xx-rfl^X^Y'yv 40 

*i&©b•v*=^^t■^*A/Dia[fel.fc^. PC I Bus 
(Peripheral Component Int 
erconnect bus) L/TT. IS^NflC-?-© 

i#©M^^MSe7'0-3^12 1©355:7E&g (X.. 
y,. z,) il^Jt©7=^-d^ (:&fitft<i>. WftS. 

[a (XBrad) ] ) ) RS23 2 
C^i^fiUTffliJb. PC®^*'J{e:ii[«KfiSfraJ: 

[ 0 2 4 4 } C C-C. >\m W^-ij«=l*)2 . 8X2. 50 
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2X1. 5cmO -^adT. OKg) © h5 -^-i^^ 
i^^Kl 45{)W#lT^3Sru^Weg-fe>-9- 1 3 1 

^^-^ 1 2 a =®Wje&fBH^X"5f 1 2 1 a ) ASP 
CI ^-cx (Peripheral Component 
Interconnect b u s ) ^SiL-rH^ 

tcpc-eri-fex-c^s^^-'; (^*) Kist§n2> 
/tfe. m^f-^^' {mwmmmm'-^ i 2 1 a) cd 

[0 245] 'Jk.\c. ^Ki'Hz;!' • y-"-*: 1 6 aCOf'FliSi/D 

[0 24 6] ^:7-p-tej;<.-Ctt> F 5 -j/ 1 4 
Mai-rS3iMl^fi^-b>-tl-l 3 IT-iffil^agsi;:?'^--:/ 

1 2 1 a) f=--^?^PC (DECaMP en t i u 
m 16 6MHz. 1 9 2MB) ©pJ^UKiS^SROiA 
Sf,. lIil^ffiSJ!3 3i*{*PC I Bus Frame G 
rabber(Data T r a n s 1 a t i o nttSa 
DT3 I 5 5) ^fflC^r. W^mi^yn--:f\ 2 1© 
ag(x,. yo. z,) <i:|*]t©r^-f (^3fi£ft0, ffll 

ft 0 . ^sgft* ) t & i>i,cmmfmmiK 1 5 a/ 

[0247] -^XK:-^ 7i<i/-iz)V ■ 1 B aCDf'PiS^'n 

-tex^risiaj-rs. *3^;!acsm^lX^f•^Kl ofcfei^r. 
?L^IIW©Mti©fflffl}*3ito£ef)?<cjaffl{cJ;-=rlft5ti 

6a©Siitfs^-^?*5jiS>giSti*, ^©fcii). t-riRf^ 
UfcttffBPB® (ia#?gKlf®MI*f'-* 12 1a) miCM 

iJ-feJV • r-^ 1 6 aK^-r-5. 

[0248] 2i£PCKfci,»-c. aiia«j^©^«®Maitt 

S^*fef!t|!tcsJ<i!'-b;l' - f'-^? 1 6 a©B}®f'-**JjeMg 

smmr-n 121a) p«c*fL.r3;^c7c^«^=&tT 

t\ ^l^xmmfSiC^-yX^i'-bJl' • 1 6 aK 

[0249]^. 3£ife158llfig-fe>1?- 1 3 1 © h 5>X 
5 if (jS^^JRS;:7'D-:/l 2 l ) {cfi*f-rsfi£g (X 
WrSrai. YfilD^lfijMDfKZ«l*l^) . 3Sifea^*?iML 

ft:3Sijsaswsg-f2>tf 1 3 1 © h 5 9 (frsT- 

o-:/) icmit?>m^ i-fS^n (Azimuth) 
0. {Itl^ll (E 1 eva t i on) 9. (Ro 1 

I ) *) <fcTS (Xf-^^T-S K Xt^ 5.7*8 2) , H!tf# 

^ivtmrnmimm^ ^.mmmmmm.^-if 1 2 1 
a) m^mumm^T'-^ 121a (eiti-7*-:jf 1 2 

a) ) ©MM (X. y. 0) ^^mP. 3;^7^gS^© 



(. 



( 



MS <x' . y' . 2- ) ^nmo.. m§m^yti-y 

-it 1 3 aCDmrn Uo, Vo. z„. 0. e. *) {£43 

12 1a) {»^itJltii^5="i» 1 2 1 a imii^-*- 
2 o s (i/)) • c c 
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*^1 2a) ) ©J^H (x, y. 0 ) *i63iJJ^7t^^tD 
3) . 

[0 2 5 0 ] -J-^ctJ-fe, Q'=TP' + R'-C^x.^)n 
CCX\ n^iQ'. P\ R'®S'^{i. fr^iJQ, 

[02 5 1 } d t-c, mmmr [ a „ ] 



<!') 



as (*) 



i n 



= c o s (?^) • s i 



I i n (0) 
:os {*) 



= - s i n (0) . 

= C O S ( 0 ) • ! 

= C O 5 (9) • ( 



9) 



I <<!>) - 



i n (0) ■ 



( 



0 s (O) + s i n (0) 



i n <a») - since) - sin ( 



O - cos (O) -cos (0) -sin ( 



[0252] c©J;^K brmt#5tifcS^?gili«K{c-3 
i^r, ®^iS5?7-a-:7'i 2 icotig (x,. y,. 

Zo) i[e]*(737='-^ •1111^0. «ls^*) 

L 3 i>c5c)ig^^*=fT ^5 C i Sc J: -o r . iKi* -is 
^i/-f^-d?i6a*SJ#bt:t:>S (::^-f--^:/S4) . 
[0263] t J8^g^:/a-:?' 1 2 1 <0*^ 

:^{C<fco-C». m#3nft:#i'-fe-rt' ■ •y'-^f 1 6 a® 

6a*q¥SEL/fc»3. Sfclol— ©jKd'-feil' ■ ■9^-5' 1 6 a 

[ 0 2 5 4 ] -e C -C^mmmi-Cil:. 
^6nri,i«:t,5sJf5'-feJl' - f-^f 1 6 a!J5??SEL/&^ 

IBgE<D)lf]^H (Image Brightnes 
s Interpolation) 4fflt,:>-C-€-®#i'-fe 
JU- f'-^? 1 6 a.(Dnm.m^^S>%CtK.VXt.>?,. 

[0 25 5] *&PI— ©sKi'-fe^U ■ t'-^* 1 6a{CO(,4 

-r2o«±©Mas»ffiffi*j)isfjs-rs^{c{*, cne 

1 6 sL^i^-rmmmthxi^?,. 

[ 0 2 5 8 ] ^{c, Bijtjsia©-^m^*i»?Bt- 

[ 0 2 5 7 ] ^^K> iiilfelira®-^i5fe?i?Sg%iS?gT*. 

^mwmmic^n^&mmsm^i'Xit, s^KjKi;):®^: 
d«c3-3®^*i^tf^n5. -rftfc^. 

1. S3£iSF*3Wffi (Ne a r e s t Neighbo 
r Interpolation)^ 

2. fMBPmm (Linear Interpola 
t i on) > ^lyX. 

3. 3^Xa>5Kya-S^a>l*J»^ (Cub i c C 



( 1 - 1 0 ) ( 1 - 1 8 ) 
onvolut ionlnte] 



p o 1 a t i 



in) -C 



[0258] ^l^rtifffiNN I l*)«0/iil^ligStC 

lii«5^-$®J:5&yw-r • y^ir-'}V<DmtifimPi!fits 

[0259] iSJg|#g»aL I WJf L-teC^HiSgOJlH 
®4Ilgg©«Sii=6ffl<.»t:, l^#Bi^ra©M^8BI»®tb 

[0 26 0]—:^. syja^^pi;,— >a>F*9Wi56CC 

m<ti^i^Kg^is^fc©s&*fe*s. se^r, t:©?^s 

a#?SiIiil^©J:5ife;^'^vi'Ji" x-^X-?>T-9=-7 
[026 1] st^JgSi^tt. i^JBfflrWJ* (i^l*I»ffi 

40 L I <D-im) ^s-ATi^mmtctumLx^^^i^-bjv - 

i^-fejV - f*-* 1 6 a©iii«lf'-5'«J!fi:^i&afcJ?). 
b?cja«iKBiJMilHli (ia«?g»fJlEli^f*-f 1 2 1 

a) <^iit^7'-^f) ^s'ATcm^&micmfmrsicj: 

o-CsKif-fe;!/ • f-df 1 6 aCC^bTl^a. 
[0263] *#fl«J«:», ^-r. F^»UfcU*-i'-feJl' • 

:&iSi®3-o®75rrRiK*sii-c. ^E-n^ti^^tf -SiSJa 

50 ffi* 4>o 6 -J©sKi7 . f^- 3» 1 6 a ^i^lsbxm^ 
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[026411^4 5*, iaio3 'ATmmmM^-cmn- 

<a) a, ?LBiM3S®*a^?SKBHim (iBW»ifllMr. 
2 1 a ) -r* f) . IHIEI ( b ) «. 4ii>-l2}l- =f 

[0 2 6 5] J^^±^BebfcJ;^{c. aiB^^^i^;^7-A5 

*<30^^-i^:«^*a--:/l 2 1 022RBW^cMg4^^^4M 
^-rnsS. MiJJ^EtJf*3 0®8?t}-ajif'P«c!Bl»S-li:/c-7-p 
-T'JUSf^-^ 1 3 a**fiS-cg--g,o gs/c. 

>i^L.^cA3^»iiJ^!il#:3 O^mMbxmiif- ^ I 2 
a^^feiS-r-SI^K, PCtt, C©}?ilth?"i? 1 2 aCDJR 20 
ai|FflSab-?::7-p-5^«7=-d' 1 3 a=l:JRS-rS. 

iai^ofc7"o-7'ii^f'-i? 1 3 3.^mi>x3'.xftmm 

r-^lb a^^-r-S. i^t^rPCdS, S^XteBW^-? 

• f*"* 1 6 a fc^^-rS— 1^— ©sK^-bJl-Cc-p 

ffl4fc-:.r*ri?-fejK0!i?i'-fe;u ■ 1 6 a i L<-ci,i 

WS^feS-b>-i?- 1 3 1 {c J; ■o-CtmiJStifcfiST'- f 30 
(X.. y.. z.. 0. 0. *) 
2 liOJ^f'-^f) S^t^tr. i@W?S?S;:3'P-:/l 2 1 
«eiS:fC^l,rli64i?e:-S©^7''"5f 1 2 a^isK 

[0 28 6] C©J:9*PCW. ^^{C^ft-Cf^Uir- 

h&iSj«»ji*WTa#Lj!a3 0 i <Dj:'>tj:mMmim 

1 2 1 (OliLm^\^^=&im(cmiSH^'Cmi7=~ 40 
1 2a4iRmL-Ct,»fc-5'z;jLT;I^ 
5^) fm^. 2 1 ^^^-^JtK^ 

•fe>lM 3 l*t^^'f •v^>i5'*©®WjSfeS^a-3^1 2 

i©^HS<ift&s^^©*?ii«£L/. anas 0 1 (iSM^ 

13ai&^L. PC*S. C©JP#t7'-5f 1 2a®ll5^ 
t[iIS8l/t:7'a-':?'|^5^-i?l 3a 
^jR^-r C it?, 1 2 a iPIB^KIiWJS^ 50 
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:7"p-7*l 2 1 (OfSMT^-a? (x„. y„, z„. t/), 

W-L. 1 2a^. aSf^-i? <x 

yc. z„, 0. 0. iurfrjffli^r. ts*©^ 

©ii>^i< AiOSf^fel:©lgi.>3>^7n®iKi"fe-il' ■ 1 
6 a & j; ^ ic^c-S. 

[0 26 7] [M^Mtfjsii] -Aic. mwicm-^^. #L 
5 0 co'imm~c$,?>mmmiiimm ($m 

[0 2 6 8 ] &.T(Omm^\t. V y y-TJi^^jgUi/cS 
'ton**-(rJt' - 7=-^ 1 6 a/Ji6©M^ (#iC> fLKM 

TcL oG(Laplaceof Gaussian):? 

Bl© 3 ^;i:7cMJi!J©??t^K-ot,:.-c j^--<i>. 
[0 26 9] SLS©i^iTk:W> m • M^-^^f iM? I»)ia 
^i^j: i£<j>mc. Xt^M ammography ^jS^rStS^ 
^J3:i-©lii1^^»f*5j:<^iJfl3$^-Cl,^^, Mttffl* 

IP^Wb-CtiSCt-C^-S. H»^W-C«C©i;5i^cm 
f5I^fl«J!^1St*sj; <*iJfflStiS, XiKMamm o g r a p 
h y KX^©IL03 0 1 KH^t^Wimxib f) . imt^ 

[ 0 2 7 0 ] jS^^^JC J:^#UIIIMjg©^»f 

i:fC. ^^K||l!^-C?ya3 0 l©I#3?|54a!St?tSC 
'i>BB>5*a:<^-eab.5t:i. d en s e breast 

©^T?*>M«©Ji6ffiASpjt6-cab§cia£:*s6, am 
©»BfK::5RiJi»^&fc©*c!ttori,:>S. njas 0 1©®W 

m^u. imnfi^m. 3 0 1 ®F«gaB% < * < j^^or 
waaeea {s^?8c»f®H«!5*-4' 121a) =&mm-r?> 
Cite J: mm<DmM.. mwrn m) (omm^n 

•^•Cti«. ®WiSBrJl®-C^§tia¥L)»M3(S©«« 

U--tJK •r)ft*>-^a<ls©3¥g««?g*s<gl»Ci-C& 
S. C©Ci». (iiflK®*PRU-<;l'©M«:fJlfflbrW* 

miR (m=smi!swmr~i' 121a) tefeysiaaifg 
fi5^©^M^a«)j^w©=ras3*i*«ffistis*j. mmm 
mwrnmrn^^-'i'i 21a) ygw-casttiss 
©»M^W!^a5;*tEfflLK:<t,=.J^Ai*S. c© 



( 



(, 
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[0271] m.m(DmmmiK^ 3 •^^mi^mm^.mcm 
^m^mm^-r-^ 121a) mfo^ibmm<Dm.m-^mm 

CDHmMa^-CB3SJI-c^&t,i„ 10 
[0 272] COJ:'irj:mmmo>i> iTT-, *^5SJfJ*J 

[0273] fLjass^-^;^-?-^ 5 0 <Dmmm-cs>^ 3 ;j>C 

{Cj;-:»-C3iJj7n^tfci£:5. *ffiJ^<^®3St,>€:SI^ 

[0274] mwmmic^i-}^!m!s^<ommit. je 
[O27 5]05tt> mimM^ty:x,7'M.5o-cm 

S^-^iiSfe (Fuzzy Rea s on i ng) ©#;^:j5' 

'<r©rf?i?-fe;l' • f^-irtc^fb-c, S!-r" JKS" . " iE 
^ifiW . S.C>*-e<a6©" <!:U5 3o©i;^:;^tc 40 

s-r^" ^i,-c^c*»6.. sy^Tcsra 

[0 27 8] C^T^Ud^yXAl*. a 5 © J; 5 K:;*c# < 

*5M©PC^*?fDj^?j::7'ai^5A=i- F{cj:-:,Tf3^ 
Stiri^.*. cn6©:7'a4^-5A=!" Fa. PCi*3©fa 
^® (C?!I^{3:. E E PR 0M^©^f^®^iBtt7=/^•-^ 
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Sit. :7ai»f-^r^xi7^te:7'o*'^A=i- K 
i t -c^Sf $ titdf^m-c p c {^:K^^3A^■r-^^f § nr % 
m.i^u A>.5i4a:. h'^-i^^^EfeuT*-^ ^'7- 
4' mii*^ 6 -i; > a " F § txr § n-c ai ^ o 
[0 27 7] a-r. ^ *f#itsfR#xg. y > 

^Si&a^fiS^c^^torfcJJ. ay^SLoG (Lap 1 a 
ceof GSiU s s i SLTi) y ^ }l^^<Dliit)^By T 

(Membership Function)© 

u>.) ^mi^xy 7>^-< ■ (F xizzy Rul 

e ) M.mc^S^mW: (Relaxation Metho 
d) icm-^<^yrV>A (De f uz z 1 f y) mmic 

[0278] Ci^6®«ffll«. fUSSI^i'x^^A 5 0 

mar^ p i*©c p u-^^itf^tg&r^D i/^Aa- 

[0278] actC. 2t£SU£jeSg-Cffli,»^i^^©^^ 

[0280] ?Lja3 0 1 <ommitmm^nsm<\:T?>tc 

f LKIffig©iS«aaiB«* 3 o© :?'©Mis8{c ^ 

ruiyn. mm<om^" mm" (tum 

or). mmaoMl^" lE-Mfm" (normal t i 
s s u e ) . -e LtrW^-©" ( b o u n d a r 

-Ci5?ft*sffil,^ *fti*©^ffl©iE^ffi^0C4:^-CE*n 

[028 1] E'M<ommicm^-c. ^tiKDii^timm. 
• Mx&^imicf^oxm^<oma • :mx$>^j: 5 «c 

[0282] Oifil.. mM5 0 1 ©jS^^B, 

«EHW©;^'^y^^;i'- >'-/XJ^sp©iiijm-*'iaM^^t© 
Kli.^.©(fiCC, IiSife©i!i!g¥i^«c«Sf©g^S*i*S«l#© 

2fiI{b-*'tS^:i---iU'-dJ35:i-®SfeK©BillSMffl 

SMm©^l?©#iJ»r-^B. fmmMx.a-$^m<om-^ 

[0283] MJiosawigmK-oi^-c. " mm" «" ie 

Sae" J:Ciit¥;^*5{St\ afc-e©)®S©»?nfc/h3 
t»„ " {C*jWe»Jg©S'C^/»s"' ^i^K" iE 

©^Sa'C>»i{5lS#MfIJ^©^M^«:W^<i:— iS(T 

:*^SSff^^-c«. ctie.©*^*. i^©3-:>©)^ 
S:{u. d. v) KJ:oT^'fb-ra. U-TniblHl— © 



67 



[0 284] «Tic, :^mmjBP3.(o!mmm&m<D&m 
[ 0 2 8 5 ] 1 mmc^» ?>wmMmnT.mt. 

•fe;!/ ■ •r'-^ 1 8 a®-&^KMb-r, 3i;^7n*"i'-feJt/ - 

[0 2 8 8}fc/cb. i, j. k = 0, 1. 2, -. N 
-1 (N ; ^mm) r-a>f3. f (i, j, k) it^^f^ 
jK i . j , k) KfcW^iSfgCfia^^U. N«#M*'i' 

[0 2 8 9] -rrjityi^. m&rnim.u aj" mm" mmn 

g.= {f ( i. j. : 

{2£2f (i. 

Bv= {f ( i 

{SXZf (i . 

e.= {222 {f ( i 
{S22f (i. 
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[ 0 , 1 ] ^^(Dmm-»-^ t vxmmt-^jimr:'^^^ 

[0 28 6] CCX\ mm?gSXIi-Cfflli6ih,-5.ri'r^ 

[0 28 7 ] mm^mmuu, 

j. k) ) /N^ ^ (2-1 ) 

n'jmmLi^^^fj:. n^(Di&u" mm" (t umo 
r. tetTi^^Jit) . mm(Di^i^" mmm" (nor 

ma 1 tissue, &.Tm^Un ) . l>-rP5« 
®" i^S" (b o un da r y, KTi^^ttb) 

[029 0 ] ##d7-fe;i'fcS:-|-rS)l?S©a.t ( , 

O • (i + i) } )/ 
k) ) . 

k) • ( j + 1 ) } ) / 



k) } . 
k) 



(k+1) } ) / 



k) } 

S (2-2) (2- 



4) 



[0 2 9 1 ] &y^i7^McMr^nm<m'i:^^mis5^6^-k 

d = { (s,-c.) <ev-cv) •+ (g.-c.) '} 

^ (2-5) 



[0292] A:/cL.> i, j. k = 0. 1, 2. N 
-1-C*9, f (i. j. k) W*Kfi2JV (i. j, 

k) Kisiet^Mmm^mo. n <a^si) w#Mij<f * 
[0293] rftfoife. iS¥jg®»i:>i^w^e«»ite*'C;N© 

V- {222 {f (i. i. 
fcy^L-s i. j, k=0. 1. 2, N-1-C*D, 
f < i . j . k) U^^i'-biV < i . i . k) KfeWSW 

(g,. gv. g.) ©;«c#s-e#^6ti-5. 

[ 0 2 9 5 ] c: tT?. i»s®»***. " ©ff^t? 

t&v*:^iEtl-C),*SC:i:fca@l/-C^ (2-6) ^MFS 



iEBgi*s/jNSu«aiasci*>6. ^(2-2)~5S;(2 
-4) . 3aa«a(2-5) ^jirao. ^ispgtcfetfs 

#aiiSS|g£X^Kffll^6nSBir«®«e«-fi4. ii>!Ec< <t 

fe. &!Ki'-fe^i'KSfit-rsi$PS©»6<t^H^e«j!fef'C^® 

[0294] S!a?i'-fe;l/«C^S«f!«^vK. 

k) -u} '} /N ^ (2-6) 

[0296] j^ffiipi^uB, ■• Sm" M^•C{*/J^§ 
<. " iE^fflSi" ©«JS-C{S>^#«,ii^A?.n-5. * 
fc, " i^" i!Rl|8-CB-e©cfM®4i4<b^i#^eia 

[ 0 2 9 7 ] asa®ftC><i:3^fSI^&tp.c,®iBfar 
©S'^l»igH5f^««:*'il^©liBltdo^^itt. iESffii^- 
©@|^KiS5K©mii:Ni#M*''J »-A03^M^e9i9:tfi 



(... 
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[0 29 8] )5¥jgcD^>^vl3:, " MW (OWMX 

[0 29 9] :$:^?r$*J(7Ja6igjEllffiM|I<Dm 1 

{i. sKi'-fe;!'- ^-*fcM-rS3>^LoG (L 
aplace of Ga u s s i a n) 7 Jl/^rfiDtB 

[0 30 0] ll7K:^-rJ:5«c, ^ilS:iii{cteW5jf> 
df) tcJ;S^>/-«S^-v7TJg||St {it,. «„. ©gift 
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(Zero crossing) ASSgfz-S, 

[0 303] ^^sjsi©ffl^«iffl®st?a. -fefa • i7 

^cSCi%*iJflgLr. ii<'i'-fe;i'^3o®i?5;:^{f:^^-r 
^. 

[0 304] ^#i'-fe;l'®" Mis" . " iE1f«" , R 
D^" ©3o®i?-7XiCJl-rsyi'- h'Mt. M„. 

WIS 1 liilig-CH^Snfc^ { W 

„, im^-rs^ (2-7) ®i:5a7Ty-f • 

[0 305] -^-C-C^yt^^Jif&I^a. V7i>AVm 

{cJ;^^/■^-^-©it#=&^^Tb. ^ ^bbi^^ 

&*'C;^®Sg8tdK*fT•S:rf>^^•5^f ^T-MIK {Mi, m„. 

'• MM" <Oi'9:^Rl icmf^ if I'-V t. " TEW 
SIM" Oi'5;;^R2{CS-rSiJ'U'-Hn. " Oi/ 



{ca-:Jt,*t:^IS®d?S=&*«tJ!!)*Ci{Cj:-3-rj|^® 30 5XR3fCJl^S*'U-Kb©3-3©i/U'-F {t. 



[0 30 1 ] ^>/<->>:;>^|«IS (Wt. y.} ©ff 

> • ^:/5X7^Jl/it <3^JiC7cLoG7^Jl'*) g , 
( r ) (^Kfi^SSe < 2 - 9 ) ) ©|l5;ti*»%*8&S. -r. 
[0 30 2] LoG:?^Jl'3ff3:l«©2ycSfc;»7^;b * [0 
R 1 : if (u is small) 
urn) and (v is small) 
then the voxel 



n. b) ^mt'^-r:t>9:^^»=^m7lr%!mX'^?>. 
[0 30 6] CC-C7rS^-f if the 

n e 1 s emmcM^'Cm-ih.fc}l'--}VX§m:^nt 
tiS. yri^-f •;l'-Ji' (^ (2-7) ) ^WTficm 

[0 307] 

and (d is medi 



R2 : 



um) 



u e 



i f <u 
Id <v 
then 



is 1 a r s e ) 
is large) 
the voxel 



R3 : if (u i s m 
ge) and (v is me 
then the v 

^ (2-7) 

As) ( (At, fib) I U. {/it. 

I d. (w.. ju„. mJ I v) J^lyi^ 



e d i u m) 
d i um) 
o X e 1 if 



boundary" 



50 M>C^i^^5I^K)i^t4^'C^©Sg^d icm-^^>^<iy :/M 



(: 
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[0 30 8] 7 iy^w^nm-cit, m 1 l&SiX?M 
[ 0 3 0 9 ] S" 1 mmxm\t. ^ ly'^'^ V y-mw6m:L 

{Ait, n,. M.) I V) tcao-t,^r& 
il<i'-f2JVK*5lt-5#^M©&-f7 {u, d. v} fcS-f-rs 
3-:>©i'5X(cp-rSi^l'- FMt I u, I d, fit * 



[0 3 1 0} ^2is>ax?i$*, e/u-Futlu, 



Me I A 



„ I d, 



„ i ^ 



R 1 



= m i n (/Lf„ I 
= m i n ( Mb I 
•fcfcU. min(a,|aila3la4)«aa. a^. a 

[0 3 1311116(a). (b). (c)«, 09 
( a ) JC^S ^tcSaM^ (pj^-fJ-^ X : 1 2 8 X 1 2 20 
8X 1 2 BTKi^Hzjl-) Q:>it^t;^yh--f-'^\ ^z.ixM'h 

-r^m-rmi^ {u.. ul„. Mb) t?*^. isfs®m^ 

[0 3 14] cn^Ccfc;?). ^ (2-7) K^O/c i f 
then els e^W:^m^'Cmsntc)V-'Mci6\-) 
^" if-then" cO^fifS:*®" and" mmmW 

[0 3 1 5 ] w., w.} SSfj 

( (it*,. w„. I u, (Mt. Un, I d. 
T> • ■5'7'5:^7^;t'^« (3;jC55LoG7^;l'5r) ©Hi 

[0 3i8]-r«:fei^v i®©2a?ss^7^ji'5f. tfc 

^^•^P^^-f^l'f <3i>:7cLoG7-f;P$) 4fflt,» 

niiSrO; ^Mt-y -1 JV^(DmttifisE-m>mt. tut) 
t'HuiSA <Zero crossing) imfi&. 
ctii&©ffi:^j©-fe'n • i'\a»'»i'j^*aiiK'rs<tifig# 

(3;^^LoG7^ju$) tt}^j©-fe*a - ^'Oi-S/'^iif* 50 



^b I d. I v©S^®faK:«-o-(,:.-c, ^Tt'-rtilfe 

0 [0 3 1 n 7ry-l'»ai>1llfllW. ^ (2-8) -c-^s 

[0 3 12] 

.Id. I v) . 
.Id, M„ I v) , 

.Id. I v) (2-8) 

^i^^i . ^nAiffltb b J; a i -r S>!t^^Iii(©^^m t 

{cjsix-c. tii*©iE{ii:d5is?K©ffit,^" mm" . -mmti^M 

*So©i7^;;^fC:?>S-t?#.5J:^t(:fj:S„ COyJc^Um 

Wii^'y:^ ^m^mm- ^cu^^n. pc mm.(mm 
mf}^^-^ taHmu 3 > b- ^ - if y V - ;^ -t^mmm 

(Mt. Atn, ( {Wt. <i„. mJ J u. in 

Id. {/n., y„. AiJ I v> ®t«6f^ 

[03 1 7] Sfc^>/f5^';.:7-M^ (At.. M„, W.) 

( {Mt. y„. y.} 1 u, y„, I d. 

{tft. w„. M.} I v) ®j'F^Ccmt,^Sji<5'-fe;l,;Sr. 
3;jJ7n:*^'?->r> • Jl/i? O'^tcLoG? 

-fJl/df) g (r ) •??aStl€.3y?7&*'''i?J,'T> • ^^t? 
yc:7^jl/* (3iJC7cLoG7^;V5f) tB:^;*>P.^»S 3 
'^*f^i^r> • '^y^T.v ^ }\>^ <3^7cLoG7^ 

<3yc5EL oG7-f;U3f) tt}:;^©-k*a • ifV-v^yl^^:^. 
*iS^t?. JUlfflUJr^i^SStm?!^©" 4JlfltH 

* ( 3 ;*:7CL a G :? ^ JU ) ^«:il3*^iE^ii%5^T^J^^' Hz 

;v4s>s®®«-^" M^" ^mcf^wemmmt. 3 
ji/f ) [H**iftig**s-r!ffd'-teJv*iBe:©is;<,»" lE^sa 

■fe-'l'^I^^L.. " i^" K^Stlfc^Ei'HZJl'ift©® 
S[©®t!'r4^IJS*«^-rs J: ^> i&:^^K:M^«:^5-»fr S 

w& ' iRffi«£iM<fc. Msg • iRM*!ia©mm-citK" s 



(38) 
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S {u. d, v} =&f+#-rS#::'-b^l'313iJ 

mmm {u. d. v} ©#^!cstuT, ^^©si^^a 

g (r ) = (R^-3ct') / { (27C^ 
} -^(2-9) 

[0 3 2 0] matt. mcj:-o-cm.m^'^7'Mthtci^ 

(3iX5cL oG:7 ^JU4?) ^A^i^ffca;^?© 

[0 32 1 ] 3i)C7c:*/';>->r> • ^rT'^^-:^ (3 
i)C75LoG7^;l/5f) {CJc^i'^/X^J-t^f-Ctt. ^ (2- 20 

[0 32 2] 3^;>C3c«r'^J^r> - 9t7'^;^7^;l'^f (3 
;5?7CL o G 7 Jl/ 5? > i!iai£3I^IH-C©=i 'J - 

■Ctt. FET*fflt,»SCi-CMa©?Sa^fc*SS. 
[0 32 3] E:cD<fc5<c3>JC7c^'>'>T^ • 5:^^;!^:? 

ijK5'-feJl/-r'<-t:{CjfeHy-C3-:><0!RFj|ta: {u, d. v} % 

3-ocD!©®fcE {u. d. v} 4ti-»-racit?, " ^ 

3&JiI>!ftl,iiS^-C-«.i>-C«>. ISofc" i^i>^}V=&X- 40 

[0324] sKi'-fe;!^!] ■ #SiaBJ-^aB. Jil^ • 

titling p ji-co^tcSif b r!^ilitS^m:^«:»T b r 
urns.) ©3o®!|fita {u. d. v} ?&fff^Ts. 

[ 0 3 2 5 ] ^ y rT-eaSKJ^^SS*. jKi' •feJ^il 

3IJ • w&mmwmxm)fc3 rxoisme { u . d . 
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( [U.. U... Hj I U, {tft. M„, M.} ! d. 
{Mt, M„, I V) ^^feS^ y^-MifcSi 

CO 3 1 8] CC-C3yi3E:^'t7i^T> - -7 -f Jl- 

(3;j>:7rLoG7^Jl/^?) g (r) ^ (2-9) 

[0 3 19] 
) • cr') • exp {-r»/2cT' 

u, {/i,, w„, Ub) I d, (m,, m„, (Ub) I v) 

[0 3 2 6] :^ms^m<Dmmimm.mx'^m^ti^<^ 

01SK^tStt<:-o(,^-C, " mm" . " iEmSs" SO'" m 
I?." ©3-:)<7>i'^XKM-r-5" ^^■^y>^-ts> 

-€-<Dtt5:*J®lE:itRaf-i^a • i'a -yi'Vi/jii 
35»e.3-^©f!iij{{c^^-rSo 

[0327] l.*>L,. CC-Cfie)*lfc!j<f -fe^KDMlllite 

i^MSnfcjPi'-feJVKSfiM^-C. ffig^-^ (D i 1 a 
tion & Erosion) S!£ii*^f oT, lE^iia 

«i*isi5«ciiiiAta<jfcifaE-rs" r^^f^jv^- m^- 

K, :tmm^^it, R i c i anW^P* <x) tcj: 

[0 328] ISg (a) {£Sf£M^ (Bf^ltF-'^X : 1 2 
8X128X128 ^t^MA^) <D-^irM}V ■ f-H 1 6 

^*A3iE^*I^t?&S. 09 (b) {±-enKSst-r-5a=5 
<D3yOE^/'i?i'r> • (3S>GcLoG 
:7^/Vdf) <Dmf}^ml>XX.^&, 119 (b) ©tti®||t,» 

W -C&S. H9 (b) {c^i^snSJ:5{c3;JGc;?/«>^' 
r> • 7:/-^;^:7-f JU* (3i>C7nLoG7 ^ il-if) tcJ: 

»a©fii.*«i^{*t»o-ctet5. •' W^" ^J^a*^>" 

9 (c) " im" ©^«©-r'^-c«c*fLrjgsi'iiK 
i8S«Lax®*4fofc^©iii^t?«>S. S9 <b) i^9 

(c) *th^-rsi. jj<y»-A©yhst,»^^-*>iE^ia 
i^'^©^:^«*3nt:t,*5c t*sd^*»s. 

[0 32 9] C©J:5^j:*ffiffi6Cj:-o-r*-7:X:9-WSn 



i 



i|tlB2 00 0- 1 26 1 82 



[0 33 0] ^>JN-i^';':7'|lflS^ {jrx,. M.. tly 

P. (x) =Tiya' • exp { (- 
(2-10) 

ccr-, u (x) «®ifi^o;*c(D^fl$--;-yb;i'Hm 

[0 333] Ri c i anP^P. (x) ». s=0® 
t*. R a y 1 e i ? h ( U- U -) ^^UMiS: (0 1 
0) s/cr*S:)'c^<^c^<tGau s s i an 

(A'-?::^) ^flJM^icig-5< (SIl 0#iS) . ©Wig® 

y 1 e i gh^5-^Bllfl^i)S:-S. -^fj, mMinb--<Xi^^ 

fsmm'PA^si.^i^mm'jimEt ?,m^. r i c i an 

t3;^©f~i7{4gA5M*>'5.^'?{Ciilti, Ray 1 e i 
sh^-fnmm^P^Gaxx s s i a nR|||5f--ii5-:J(-='rt,^ 

[0 3 3A] -:fj. mrm {.u. a, v) icm-tznm 

t?BRay I e i g h^^MS^i^CJ , " m^" -P" IE 

[0 3 3 5] -e'er. SrxommMin. d. v) (DM 
S{c*f^^li^SM*^t!ti bTR i c i SLumWlP 
^ (x) «:fflt>-SCi«CJ;»). ilSg^±^fitu©-><>>''{i^ 
f^ll9l3c{M,. M». < {/i.. M„. Iu. 

ir^rS" M3g" =£R ay 1 e i B h«^ISStt?ia<Kb. 
^CDflil©" lE^itEIg" ?&Gaussianlig 

[0 3363 011 «" jiw" . " mnmm" , " *g 
[ 0 3 3 7 ] n 1 2 a, mmK^^^mm.o>m'tsb.^ 



[0 33 1 ] lai 0», R i c i anMm®i^57-c& 

■2.. m^wmmm<}mm^imm&. ■x^xm.^n^'t, 

Ri c i anM^P, (x) X^^U^^^ tmmUX 

gtcijw^soo!^^ {u, d. (om'mMt^ 

?i^Sgi*^4Ri c i anMlfeP, (x) •C^^L.-C 
t,^a. CC-eR i c i anMlitP;. <x) 5*; < 2 - 
LO 1 0) •C-^;«.6n-5. 
[0 33 2] 



:' + a') /aM • U (x 



{u, d. v) tctsl^sji¥K©K'[:^^^M^ft«J^c*.t^© 
/j^s < . " mm-" mm^\t.-K^ < tj:i>imA^$>^. m i 
hi^vA^^^^a-A^sj^^ifct^rnfc-^i/irfeGa u s s 

ianJ:i3€>RayIei g h5>7trO::^!&3aaMicfct,=', 

il) ©y>^N*i^':>:7-B8i5t {«,. M„. aJBRayl 
e i gh^^r-KM-r-S (01 4#M) . 
[0 33 8]©ma{u, d. v) {CteW5jg)^:»flv 
iC-OUXU. HI 3k;^©tXhi''5A=£^f:-r» I§]ll© 
Jz^-fcRayl e i e hi.>^®75i'*5ir{HBjtl^ -^C 

WRay 1 e i g h^TiJ-Cjfimf 
[0 33 9] 3'-X7i:^^l^r> ■ =7'f=j-XV ^}\,^ (3 
y&cLo G7 (DV^^ti^^^•r,X^'y7.^\-^^\\^C 

nfc#4'H2;V®ia®-C, -eia-enf^RSt^fcRay 1 e 
i g h;0'W-?'G a u s s i a n i:S^C-:>/c:^flj=£iS J; 

[0 340] COJc^K. Ig^^SS^iOrR i c i 
anKHSPA (x) *^t,i-SCi{Ccfc»3, »g®S'tl^i 

JU,. Mb) ( {Mt. M,. A(b} I U. (Ut. 

Wb} Id. (m.. «„. H»} lv)«RayleiB 

[0 34 nill^©^gt?, !^tm{u. d. v} fCfc 
t^2.}^«^t!(vtcout:«, ?g*m^£lyt:Ri c 

{m.. m„, Mb) ( (i^t. M.. 

I U. (W., W,. Ut) I d. {Hr. 

Wb) I v) «Ray I e i h^^&Ma!£-efifH-C#5 
[0342] ^C-C3^^?^Si-C», iSgfi^i^uKSsf 



( 



( 
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M.} I U, {U.. M„. I Cl. 

Wr. iij I v) " JBl" {Cot:.rttRay 1 e i 

[0 34 3] CtltCjzK). Ri e i anM^P^ (x) 
E*, s = 0®ite, Ray I e i gh^^m^tts:i2. 
s/oifi±^< tj:^tGa.n s s i a n Pigtcifio" < „ 

Ri c i an{3:^Of-i7fe^7biM.^,>{»^^#^tc@f 
ti. Ray 1 e i g h r^R^KllJ!*^ 6 G a u s s i anUS 

[0 344] igmaCu, d. v} '^i^ll^n^ 

tJWRay 1 e i g h^^lBiJti^cP] . " W 4^" IE 
s i anggtS:i«cSC:i*S^iffi-C#S. C(Dtc^. M> 
ffi-C3R*fc3-o(D#@tte {u. d. v) <D^t'v5c:*fL 

t. Atb) ( {Ut. lin, P-*} i U, {Mt. M„. 

M.} I d. (M.. tf.. M.} 1 V) ^Slc&e^^. it¥ 
Mb} ( {A£t. Mb} I U, {Ml. Mn. Mb} I 

d. {Mt. M„. Mb} I V) " H)^" jc-^i,>-r« 
Ray 1 e i & h«*BIIKt?«3K3tifcii^^lfaEI3^f 

[0345] -rtj^fiH. m 1 ^sfcateSfr-sm^ffis® 

t^ib-CR i c i anBilStP, (x) €:m>SC iKJ: 
•3. »gf¥:^*lu<Oj^>^-?i'v:?'l!ai!t (Mt. M„. 
Mb} ( (Mt. M,. Mb} i U, {fit. M.. Mb} I 
d. {Mt. M„. Mb} I v) {cot^-CS" «:R 
ay 1 e i g h^Mt^-caftlO. -ecOffl!©" JE^iH 
i^" f «Ga u s s i a nmccm^-C^^^ 

^{cas. £:©J:!>{CRay 1 e i gh^J-^UaSWiG 
a u s s i a n :/BaiS { Mt . M„. Mk} 

[ 0 3 4 8 ] 3S?t. iS?g©1i.&imf5J^W«c4''t»CDI58t 
dKStra^>>'-«t'»r^Ht5! {Mt. M». Mb} 

( {Mt. M„. Mb} I U. {Mt. M„. Mb) I d. 

{Mt. M„. Mb} I v) *Ray 1 e i gh^^K^ 

[0347] CtxiCiiJ. Ri c ianMf^P. (x) 
ti. s = 0©i#, Ray 1 e i gh^Hifci)SrtJ. 
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5/ati±^<U:htQsiuss i anMifeKifi'?<„ 

-r^SSnSRay 1 e i g hi»^Hifc<fc)&S„ 
[0 34 8] -7b-. igS^i:j;b-<■r:^*^cMStM■f-^^^St,^ 
R i c i antt^Of-i^eg 
*SM.^*'6^'*0£:^ti. Ray 1 e i gh^^SMi!t*^6 
Ga u s s i anMiiC-^i3fi-^l.^Tt,>< Ci^S^^nr 
10 t^S„ --n, iftiS {u, d, v) icisvi ?>mm.^iiim 

ay I e i e hd^^^mM^i^ff) . " -P" jEmS. 

W •C«-tJ--YX©7t^&JS^t®0DilS-r-SGau s s i 
anMSfei^cSCiAS^-Sa-cg-S^ C(Dfctb. ^>/ity 

sR&fcSodCiijfma {u, d. v}c7>#^K:*fLr, # 

M„. Mb} ( {Mt. M„. Mb) I U. {m.. M„, 

20 Mb} I d. {Mt. M«. M.) I v) =&>^&^m-^. n 

ffi<?>S.Cx<hmM=¥:Kl!ic*.ilv®SgMd icHir^^ >->-^iy v 

■mm.{li.. Mo. Mb} ( {Mt. M„. Mb) i U. 
(m.. M„. Mb} Id. {Mt. M„. Mb) lv)^R 

ay 1 e i g h^M^-C^JiSti/tlg^^iKP^-cia 

CO 3 4 9 ] ira*j%. ^2mwsKn-r^-^mm.% 

^ib-CR i c i anMI^P* (x) iKi 

"5. {u, d, v} ic^\i)mm.(om'0^tm,m^ 

fl«}!a:*^i>©®»dKoi,»ri3:. " iE^ffl«" @ 
30 3g" ^r-tt/hs < . " W^x\S.-:K^ < f3:&m^ 
*s*5<Dt?. Sg^jg^iUrR i c ianmm, 
(x) ^ffltiSCiKJ:*), M&<om'£i^t^m^mrj:tp 
'C»©Sg||^d©J^>/^•Vy5^H3S {Mt. «„. Mb) 
( {Mt. M„. Mb) I U. {Mt. M,, Mfc} I d. 
{Mt. Mb. Mb} I v) ttRay 1 e i g hd9'7&Bai!i[ 

[0350] itfcMmsmvimr^^lyJ-i'>y -tfmWL 
{Ml. M„. Mb} { {m.. M„, Mb) 1 U. (Mt. 
M„. Mb) Id, (Mt. Mn. Mb} lv)*RayI 

40 e i g h^^m^xmmsntcm^msiWixi&m-i, 

[0 35 1] cn«cj:«3> Ri c i anHfaP* <x) 
s = 0©if?> Ray 1 e i gh^M^i%?). 
s/035S:A:#<>3r5<!:Gaus s i a nB8^{C3a-:y< . 

^fcimm>mMmxgb ^m.Wifimmcti.-<xf!ss 
<. «^»ifi9>'ifj.ic^^vx\,^s>m^xmi>t>v}>?> 

t?S^3ti5Ray 1 e i g h^7?Bg|gti&5. — ?6 
50 R i c i an»-e<Df-ffi^a*iM.^*>6^*{CSI 
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ti. Ray 1 e i &h:S'^lTMIg!5!)^6Gau s s 



m 
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[0 3 5 9 ] -TiOrto-^^ Z'J^i^^iyriy • 'y'J'7 7.-J 



[0 35 2] — W-im. {u. d. v} ( 3 i);;7£L o &■;? -f ) ^oti};'j©IE 

r-SRay I e i g h ^flJMi^ i ^3: ?l , " ijSI?" iE SWem^^S-S, *C-C\ K.<Oi:.^f£V rV>-<mmXM. 

ffi-C5RJs?>/c3 0©'#te {u, d, v} (7)^^{C»L 10 Sfc. " MJ§" <t{t!i®)^g<Djgt,sHMi^*5ii,f±-^ 

t. Mb) < {Mt. M„. Mb} I U, {H^, M„. Pfl±©^®*^-<7{CS?jfeL%?»i6. mM:^VJ^<r>%W-^ 

id. (Mt. M,. Mb) I v) S¥ =£a^•r^.M^M*l^^T•c^^aJ:9K:^c5„ 

S^5-ftvKJff-rS^>Ai^-^^'Mi^ {/It. M„. /Lib} [ 0 3 6 0 ] 'j^K. Ctii5cD3-ocD)SmcM-rsyu- 

( M„. fZb} I u, (Mt, /i„. Alb) Id. f-Mt. n, b)©iiJ^{M,, ai„. Mb}*^?>5MSS 

{ii,. M„, Mb} I V) ^r, Ray I e i gh^?iJfl K:«'3< r myTt^-iit) 

[0 353] ■s-js:*^*,, m3!i^m&ici(iiri>m^^m^~ mm~ca. mmtmirz" jEnmm" m^r-" ^mm 

mib-CR i c i anMifeP. <x) ^ffloSCiKJ: -TS. 

9. #ii!a {u. d. v] {cfeCt5ff®:9'S5(v(c-:3l^-r 20 [0 3 6 1 ] ^<DfcSb. 02ISPifC*j(,^r , 

UrR 1 c i anKI^P. (x) 4: l&X^i{a^< f^:? y >'-i'Xfi«. 7 r S^'-^Ji^XSiC^ 

*ib} I d. M„, Mb} i v) *Ray 1 e i g mmmicm^^X. ^sUf-^}].^, " JB 

[0 35 5] g|2milgf-Ct3:B(fift?^*£)ft:^>>'f^'f [0362] CCX-ryyV^fTMicm^^y. mmi 

midt, n,. Hi) ^mmux, 7 7i>-fmk(Ci:% (Relaxation Me t h o d ) K^-^C^MN 

mmmm<oiifm^n5. miBii. joj^ur^z^mm. so yyv>'iimm^'^^^'b}\'K.ni^xn^mmit. ^^^^ 

{/i., At.) *f<JffiLr7y5>-^«li&tcJ:SJI^ 4'feJl'{C*jWS^$jSS«2>&-* {u. d. v}«C>fif'rS3 

[0356] sr. 7T5;'-l'}i^{Cj;-ot:3-:>©5'v;^ *>6?M5SKS-:J<#7T»P^.fbMS^*?T-or:^;Jf 

©i'U-KCt.n. h} ^-rm^^i^mt^, tfj: i'-fe^l/ • f'"5f*3-3©«^R:d?^:^^3.5^:&»f-r^K 

fe'^. •^^©fgt*'* ffl^" (tumor). fm<om^ j«T©*S|iJ ( 1 ) ~ ( 3 ) " fl^" i 

SJa©" JEmmm- (normal tissue). SfS" lE^^" 4" i^tl-TS. 

^Utr. M«©" (boundary) t?*a. [ 0 3 6 3 ] aiij ( 1 ) 

Mffi4^D3-rS. 40 [0 3 6 4] JiliJ (2) 

[0357] 02gptfc*iitS7 y i;'-/jii&xs{*. s aa'TSJi^i'-fe.'i'As" ~c*iT,{3:. iif«r*' 

{/U,, Mb, mJ ( {Mt, Mb) I U. {Alt. [0 36 5] ^ij (3) 

M„. Atb) Id. (Att, At„. Aib} I v) so'^rs;' ttg-rssKi'-fe.H'iOs" jE^#l«|" -e**!}*. "J^"ie: 

-f -;^--'^*#^t^fi»^stlS7y^;'-^^Sl&^ia^K^■:5 ^snftiJKf Hzji/iK^L/ftv*. cticcj;?). 30© 

#5^^i'■fe;^4. Bif^©^«-Y7'©^ii8{ci^-5Xfl- PftKlia-rsi^i'- K (t, n. b} ©HHK {Att. 

it-r*®ait?&s. /!„ . M, } ■ipp>^mm-^< r y (^n:? r y-f 

[ 0 3 5 8 ] ccr. ^-ry-^mxMtt. SrKi'-feJl/ ■ftas) m«:j;-,T^>Ki'-fe;l/ • -jP-^^So©^^ 

OS" ©ft^l.^4*i&. CCr>^mc'' BOtl" (OS.-^U 50 [0366] MKi¥L<. TS;^XfI«:giHJ-r-5. 



(42) 
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[0367] mi HCfVyi^-iTMOyn-^Tfct. 

^T?'Xfi«, ^--^JW^frJXS (X-f ';.-ys 1 . S2. s 
7) , 5'<Jl'Mimi?i (:^?-':^:7'S3. S4. S 

5) . -mmSXm (X-r->:7*S 6-*S7-»S8-S9 

[0 368] c £:t?^'<;l/'WWXe C^t^- -j v'Sl, S 

2, S7) " mm" (D^\y- F {t} ^^t\mk 

Mt. " lE^ffllJ" ©^yU-F (n) «:^S-rHi{tu„, ^ 
fcii" i^^" G>^\y-- F {b} ^^TE^-fl.Ctffi^y*; 

■7 Jl' W W >&^f -5 Igt? 35. a o 

[0 36 9] S^5-<;WltXli <;^r- S 1 . S 
2. S7) ti, ^gTWfe$'J*53^fr <;^7=--;'7-S6) tCJ: 
-y'Cmo&^m^^^Ofcm'^, " ©^U-F 

{t} '• lE^iSi^" ©e^U-F {n} =S:mt 

mm, i^^" ©i/p-F (b) '^ijk-rmmaym 
7'*s 7) 

[0 37 0] C CX'WmJM i7.7-v -^'S 7 ) afeJ'J 
KSTS (;^ir-:,-7-S6-'S7-*S8^S9->S2^ 

6) OdJc^-ca^SA^itD/cti^, " ©4^U-F 
{t} ^JgTf^-rSHi^, " .E^fflm- ©yU"F (n) % 

Jg>K-rSiii{|!. SfcB" ©i/U-F {b} 

■rsi®fr.©fii*. ^ft*m-rj:^'(c^^jc®&r-r-i>x 

[037 1 ] :$:*56J^SI©B3Sfflmj@3®{cfcl^^^>^-< 
'^'y:rm. in,. u„. u.) ( (w.. w„. w.) I 

a, fL^S^igf^O'Jfi'-fe^l' • 1 6 a K^f-TS 3 

i^©3-^©IE^K:oi,ir. :$**SJ|^«©)a^ttH15ajat? 

^t,^/i:#!(ti!(a. * bra¥]ffi©Si£iv©-rti©-€'*i-en© 

hy-7A&Ray 1 e i g h ^ftKifci G a u s s 

{mi. *ib} I d, {fti, u,. *tb} I v) i7 
.^-.^16 a{cg8-r.5 3-c»©i>5XKMTS5' 

F'£^-rta^&**ii). ^c*i6jtiiaffi©^A:^=&fij 

[0372] C CT. •r'<T©!!j€4'Hz;H±. " « * 

R 1 : i f Nt> 1 and Nb^2 
then Mti, finl. A»T, 
R2 : e 1 s e if N„>0 and 



4fi'-f2jt.fci«is-rs 3x3x3 (omimhcm-ii." m 
m" . " lEWMw s.D'"" mn" ©3-3)©®i^<D5--iji' 

©IS {Nt, N„. N.} ^^n^mmffU (XT-y:?- 

S4) , mmmfj:^m}\^-McA:id-r^ 



6) . 

[0 373] Mte. ^B^K&flilJ#fl^ (XT" 6 ) 

{CjU,. Mn. M.©ffl*^^KSffL'-Cl^<„ C©^ 

*afe?ijs<] (X7=-f 7-s2^-s9->s2-) icms-r^ 
ctic^-ox, mmmc7i^i^-f2}\^^" mm" . " iE:^;^ 

, K^J-iSf ^ {y^f-yyS 11). 

[0 374] ^fc^-^^U^tt^XS (XT- 'J ys3, s 

4, s 5 ) fr®©7-<jwwxfi (x-f T-'s 1 , 
S2, S7) {cm^-c. aebrt,=.s#i'-fe^u (as*' 
r^-feji-) {cjn^g-r-s (ii^bra^c-s) 3x3x3 (*" 

f^^U) (Dfm (3:-^7S^SM) i*iK#fei5-S'* MJ^" © 
20 MJ|!<©5'<;L'©^N,. lEWmW ©f!rfiU(.©-5-<;l'© 

i5:N„. ©fati©9--iJu®i(N.«:'&ti-S'n 

lt#t-SX^t!*S. 
[0 37 5] Sfcife^iJSSXIi (XT" -y y'S6->S7-* 
SB-^S 9-»S2-»-) t*. v-<;H^ff-$?XS (XT-y 

ys3, S4, S5 ) t?^tabfc^'<;i'©m (N,, 
N„, N,) ao&^^mme^fj:mm)^-McAjTi-^{sm 

(Xt"-> 7*S 5—3 6 ) >&. 3>X7Cll#^^^-r.2>d<e' 

[0 37 6] CiT,teJ:0. ■T'^rO^'i'-feJt'ES:. "M 
30 , " jEm^" SO'" it^" ©4^1^- FIttS-TSo 

j;or^^;WW$n^ (x-f f 7's 1 0, sii). 

[0377] SfeK. aS*«'42;l'KjS^-r .5 3X3X3 

(mtrnKihi-f^y" mm" . ** E.-^mm" sd^" i^si" 
©3-o©^^©9'^;i'©is {Nt. N„. Nb> 

^T^U 5^lt*SSfe Dfc^^B. ^fl=<&?Sifc-r * 9 K M 
40 2?tJK)K:jSSTSCiKJ:o-C, ^e«jKd<i'-fe;l'*" M 
[0 37 8] aftd^JSaO^ CJ^fv 7-3 6^3 7-* 

SB— s 9-s 2-»-) ■cffitien^^ifffi'jftSflS^j^u- 

/l-*, if then els e^Sia^^-C^Stift: 
SUTO»\^-f^ (Se < 2 - 11 ) ) r-31^L.Tt»-5. 
[0379] 

Id N„=l 



N.kl and N,= 1 
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then utt . u„l. U 

R3:else if N, = 0 

then hA. P-.U P 

R4:else if Nc>N„ + 

then fi,r, uA. P 

R5 : e I s e if N„>Nt + 

then uA. uA . n 
R6 : e 1 s e 

then uA. u„l. ii 
(fcfcL. AT KACDflfKia^i^C^a^SCi (A ; 

+c} ^^Mr?>mn--7\ AUtAomip^^wc^m 
(A-c) ■4:Mmri>mwf) 

^•r a 3 X 3 X 3 omim:iiSi.>-T: N., i ^.(Dm^^^ts: 0 

yTt^-i M** APHi^smr^jt <t & a J; 5 , mmm^ 

!imX'i^. (2-1 1 ) ^iOsV) SIB-^ T i (omw^wi. 
C=0. 2 5iUr*jD. Mj&SI. 0?l:i@^*:i*«:a 
1. 0{C> S/cO. 0 A'3>'hS<»-5fci#te{iO . 0 : 

[0 3 8 0] ^7i<-f>-t2}l'lc-^l>XRl~~R 

tit, M„. fi.<Dcft?^<D1B^i2>S3^*5-e(D#^-fe 

©gS^=&S5 13 5 C i fc fj: S . 
[0 3 8 n ^fc, Jl!HtK*'-b;V'CDS-p" M^" . " IE 

m" (^>ai»5s" lEm-fflM" ) -c^si^U" Ktt. (* 

3, R5#M) . 

K/*b*%)at»»/hS*>ofc<E: b-cfe^H«:2'3KUi 



N,^l and N„^l 



( 2 - 1 1) 

/jN3Wii(<:Mlf3nTl^< (R1#M). 
[0 38 3] 3o©i7 9XfC53-^gtx?c#i'-{2Jl. ■ 7=" 

5f?i'-fe^U- f'-^fl 6 aWRO I (Re e i on of 
interest) {C^ari-^BSMWjJ" sE'EM. 

[0384} ( 1 ) zKi7-fejl' • f«-5f 1 

-C. -e-©5'Hslt)©" iE^ifig!!" ©ffig©lo©^Kf-f^^^ 
*'?>tU^b, *Slr?©" mm" ©iKi'-feJV^rSgsS-r 

[ 0 3 8 5 ] ^affl ( 2 ) f^^^nfc 1 -^(o" mm" 

[ 0 3 8 B ] Saa ( 3 ) Mffi^MlM ( 1 ) OCKb-C. " 
S^l" , " m^2" •-, " IBJSn" © J; CCSili©M 

[0 38 7] mm (4) -^-^y^i^sn/t" »ik" 

(k=l. 2. 3-, n) «:ot,^r, ^-A©>*c* 
©a:S*5 2mm«T®*>©>&-'-<XiLrW3Jt-C, g| 

snfc" H^" ©tfi-ca^c^35iRo i©i^*k— 
©^ifti^e^jjc" mm" t b-cmmr^. 

[0388] 1318 (a) Sie (a) , (b), 
< c ) {cS^3nfc3-:)®JimcM^S i^tx- F { t . 
n. b}©ia^{Mt. M„. t^A ^^ry-ri^-ct^c 

)SS@[©^^>igt^M»s" > 

im" mi 8 (b) it^if-izjvimniic^-ox 

J^etI(C^«S<ateJffl3S©«Ua©J^i!Ki'-fejV • f*- 
it 1 6 a©»rS<i:*«fefcH^-C*.5. Sfc. H 1 8 
(c) »4^$ilfl^M©J!ei^ttiig]g(ci:»)MtBb:^M« 



(44) 



S5 



[0 38 9] /Mi (f.<32. 8X2. 2x1. 5c m^) 
• ( 1 7 . Os) (D^mm^ikm-^y-V 13 1^® 

1 2 1*^SL.3&::^5 6> 3;j<C7C®#igpi®-r-* 1 5 b 
A:. 

{0 3 9 0] JJ(±. 2fs:^jr5McDHgfflffljlS^il*^-r 
LT. 3>^7C*'5'H2Jl' ■ 1 6 a±4Cfc-WSM3g(D 

H„. ( {H., M„. M.} 1 U, (/X., 

I d. {u,. II.. /ij I v) ® [0. 

{m.. fi„, lib) Si&Sfe^IS 

55s. .^^/■Sv'-^^-MiSt {Mt. Mb} ( (Wt. 

M„, Mb) I U, {Mo M,. Mb) I d, {m.. 

M„, Mb) I v) ^m^fcz>rt>m^mv:m^y.^ 
X. ^mmm:mx:^m<Mi\-sfo^^ t. <t *r m 

=Sr7nT^>-'-«i'f ^/ilSfK {m.. m„. Mb) < (m,. m 

Mb) I U. [tic, Mn. Mk) I d, [Ht. M„. 

Mb) I V) *^!&SCi*i-C*SJ:^{C&.5, im<0 

t^S^^^SI^TcL o G (La p 1 a c 8 of Ga 
us s i anWtSC) 7 sHi'-feJU • 

■i }Vii<omtiifiiEA<omt. -rsafc-s-te'nsgM (ze r 

aocsi/'^i'r^ • (33C7cLoG7^ 
tai^JcOi-r.SSMftW^^SmtMiteS. ^C-C, -fin 

^" tfeSCi**iJ«Or. jj?5'-b;l'?£3r?©4'9;^{c 
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mmm) x-%i,j:5tj:->iy^^i^yymm {fi.. m„, m 

b) ( {m.. M„, Mb) I U, (Mt. Mb} 1 

d. {Mt. M„. Mb) I v) ©eii){'Pg!E/53pItli:& 
{m,. M., Mb) ai|tl^llJ^)^X^it?«^*fc^>/^•^'-:;7• 

Pfl^ {m.. m„. Mb) }^m^fS.j:m^mfummc^ 

m,Stitcj<>J-<^y:>z;-mm. [p.,. ul„, Mb} ({Mb. 

M„. M.} I U. {m., H„. Mb) I d, {Mc. 

M„. Mb) I v) , SLy-'t^ri^-f ■ }l'-'Jl'=&^^xmm 

$H?>y-ri^-^immmK.m'^^,^x. Bif 

T-':? Ti^'i' (D e P u z z i f y) SiMSffiK* 

ccom& myyi^'^'(mm(D!iim).K.m^x. .^^^i> 
-fejt.;£. •• mm" . " wmm" ^tc^^r- m.?v ®t.^T 
n*^>^^mi^xmmmM(omm:mm:n ^. ms^mt -r 

So C©J;57S:7ry-rJ8f^X?liy:7Ti> -exists: 
t:tSCi{Cj:f3> A-y:^JV=3>f^-i? (PC) 

^;^{Ct5}«l-C*SJ:5K&S. *©,s». pcs;g©tf- 

©r-g^^vi'h. :^si5©i«?^. mmfj:i^smm-<D 
immomm=&m^ofcmm (#(c. ^i@m^) ©m^ 
(it*©- 18^" ) *iifi,^«^-cifemr#. ^ffii^ 

[039 1] [mmM.m'^^fiimm] -xvc. mmim 

w^smm (s,j)ai^©s®iasijTJU=rijxA) ©-n 

[0 392] :i$:mmn^<omiijm^fm^mmit. #l 
a)®3 0 I ©MR I mi^^m.'^m 

a ) 3 yC7c»© v^- 5i©-0^-C* 5 -te;!- - 

f'-^f 1 8 aKs-5«,iT. msifii<omm^mmbxiE-^ 

(XT^yT-pio) . mMsmixm<.:x.fv-:rp2oy 
jg^^s^x 5 0 ^^•rs p c i'©c p urs^tf 

[0393] Mffl®gS«llilS!l3Sig©7'n i'^Aa- F 

it. pcfy<Dmwmmm^it, eeprom^^©*^ 
^ttf^/'fw'p^. mM^-<:^i'm(fm^m^m. mo 
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[0394] :^m&mmo:>mmmm^mimmmxit. 

[0 39 5] %mmmmmo>&:k(Dmm-i. mi±t.Mt 
mnom%umA,x' <zctx-^'o. ^<dipx i c m« 

[0 39 6] -TiHttSi «IS¥igf?tt*5®JF?^S 
12 1a) t,cmf^C(D^^/-j:^(si^WJ:mMio:>'mi-^i 

(m^mmmmm^-i'i 21a) o^s^/cwrtt-e© 
[0397] ^cx'^mmmmxit, mmmm im) « 

^Fis^^-ft {T-^yW 1 0) r^tcifyic^ mmi^fc 

t^«^-'^•9^-5fT) =£«I|-S-S (;^r--^:?'P 13). 

mi^<m^X]mit {xt^^:/? 1 4) Lfc^EMif* 

a®tfccDM}l5«*fJ^-'S^^-d! r { = Surface 
VVo 1 ume'r a t i o. S/V ratio) 

(3S) /jJMttJ^ (^Ml) JciJiifffl* 

[0 3 98} CCOfcaKB^IH]Q:^l^a^fcxe (Xf^ 
i-:/P 1 0) 01 9Knt-rj:'>fc. KSS^IFM*:© 

1 1 ) , mav (;5^f-^:7'P 12) «:ftJfflUft:|^ 
J^«W^''^•5^-^?T4f^»t- S iX^v:^P 1 3) IS 

[ 0 3 9 9 ] C C-C®3gJ^«««^^-5y-^^ tB, 
r= (SW) /k. a:=^^ -^5(3-1) 



*5l iifeSi^fciEm {;^f=-->7'pi4) fSfcst)® 

•i. 7-p i 4 ) e 

[0400] ajs^^i^xr-AB 0 icm-} ?>9mmmao 

J:h-C$)SS/V rati o^^-^^^-* i U-C*ijffl 
10 mBtt©M§tc:>yi/t:ccDS/V ratio 

im.^omm) ^mi^xmm<oif}i'--:f^» {.^^-j-y 

P2 1 ) 

[0 40 1 ] *#e^CcK. £:(7>M^^f^t^:f-lJ^^^-3'^- :^ 

^M-^r^S/V r a t i o%4 ( = Blf3£®Wtf) 
{c^^btri^-S (;^r-i':7'P2 1 ) „ 

[0402) cotcmmMma^'^itim i.:^^ 
20 f :7-p 1 0 ) ^mf-r^c iK:cfc D , mmmmm'i^<Dm 

[0 40 3 ] -ec-r-, 131 Qfc^S-rJr-^fc. CCOMMm 

a^mmmitim (xf--;-:?-? i o) KMi^rjf5tt*JM 

(Xr-yyP2 1) ^||^f-rSC<b{£:<ii3. iH-^C 
fcMm3TJt«t*lM^>'-3'^-3' r*5Blf/g® ( S/V rat 

30 i o ) i¥:mx$>^m^imm<DmmmBiotP'X^^bm 

STS (XT^f •7-P2 3) (S/V rat 

i o) ^:}.±x$>^m^immo)mo*ma<om^^s.L, 

[0404] sfc, M 1 9 to^-r J: ^> oc. m-iKm^m. 
{:^-Ty7-pz 1) ^mj-rzcizt^j^^. mmA^mh 

mmAma<Dm.Vi^^i^x<.>^t'4imotcmm^m 

[0 40 5] m.m^iy:^TJ^soicm-)^mmmmo 

40 3 i>c5c^^tt. fJSEUfc i ^ K. i?-- 7 ;aL . u > 51' y 

[0406] mmiii^msMi^cj^m. iy^^v^pi 

0) JS, Ell 9«:^Kt-<t:9K:, ^m^^-^\i1tM^ 

^mm^if-^^s^ayimL \.x^<i>mm\%t^ 
mmm^'MiM c^^* 1 2) ^utrb-c^^-s, 
[0407] mmi>tcm^cmm.^\:>x. mmm^ 

SO *5pJMb/cJB»S^*iJ^^-f'5y-*r {r= (S'/ 



t. 
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ma^MmiJM (xt-^ -^-p i o ) i,cmi^>xmm(D 
mwmm-> ^- ^ ^ - 5? r kis d 'cmM<omm<Dm Bt^^ 
urn (:^^ vy'P2 1 ) i.cm\,^'cmmmmxm (xt^^ 

i3:<Di!fi. SfiJacD^-^r^itf-rS f 2 1 -^P 2 

2, *fc»P2 1-»P2 3) „ 

[0408] m^mm-MiM c^t- p 1 2 ) 10 

-cSH^c PCcDJ:^%=i>f^"*yv-x jiJc S 

[040 9] ^tcmmma^'MmitTM i^j-yvp 

1 0) Ell QiCmtJ^^K.. ^\TM (.:^7-V7-p 
1 1 .1. > i^2Xe (^9--yyPl 1 2) i=&«*^sK 
i-rSHJS^MS^^I^i (P^y--^ypi 1) 5:lltfb 

[04 1 0 ] m^^ffi^^g C^f--;':?'?! 1) 20 
[0411] f ^cfo<5, M?^0:^?E*ftIS 

1 0 ) icmmt^mn^m iy^T-v yp\2) * 
■c, mmma^-^mtTM {::^'r -j-ypio) 'x.mm 

^m^m'^JM f f :?'P 1 1 ) ^mi S c i «: J: 30 

(>^?-»:?'P 111) vm.'>xm2JM 
(XT--jr^P 1 12) SrlStrrsCtK.*:?), Wm-^ 

3 -J®:}? -feiKDa^^-e-cjefiSstis =«?^®^ 

1 ) . HtcJHAT. ccDjii3g©*l^cciEt;r. '^mm 
mk<mih<om.-^\.>^m^w^h\^xmm<o^w^, w 

7^^::^P 1 3) . <L(0^mih^^M.{tJM C^f ^ 40 

p"? 1 0 ) ticm>xmm<Dmm^jm (X7-«, yp 2 

1) ?£^ffO. 9f^LfcJiljgJ^!KJ^JS^S^y-4fTCClS 

^:,xm$iomm<omhifis^ma<o\m.^¥^% (x 

7^2. 2 1) . Jgf^;«^xe <:^7^ -y :/P 2 1 ) ©jig 
mKtSUr. >^^-^7'P2 2. P2 3?£llffU. ^E*IJ 

^j|{c)Si;rfflsmtt&©*>, mm:<oif^fmir 

[041 2]^iiS (:^7^s>r^Pi 1 1) ^mz:m. 
{:Kr-'jyp\ 12) *$tpc©J:5aiE«mai»3e 
(X7=-'^7-p 1 1 ) sKf •feJl'4S;*:*^<!:-r6 50 
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lf«*tf 5©-r-. n^/Sc? ^-C^ffli5cPC©4:^&=3> 

fc- - >j V - xrisMtc @^iJfi^5fc^^f -c # , nmmm 
(ovi^mm. mmmmtiyxm)}r£%mm.mi^:^f-M.5 
o^mM-ci-s. 

[0413} mmmih^m^itxm c^-t -^ypi 
0 ) icm<mM¥M:Lm ^-p 2 o ) a, hi 9 

0 ) *mwofcmmmmm^-<'y^-i'r^m^(j:>mm 

P2 ItD^) {cSl^©*M75S|HO©i*«?:S.L-ri,^Si 

WST-Sf&am^i -c r 

[0414] ffijg^gffx^i c^T- -^/p 2 0 ) tt, f^tf: 

fJJSX^ (X7^-:,:7-p2 1 ) ©iSSKl£D-t, ^mtm 
6>*^t?4>SifiJ^L/cli^*MftMM (;^*S)!iM) ill: 
(X^-:;-7-P2 3) , affi*iBaei©&tt«:MOri,^ 

2 2 ) -rSilffl^figiSco-CLi-S. 
(0415] *^]fJ?J®»tfelSi@Si)ISJSlM^i-rtt. 

^Dflfi^WilLfc. JIUS^iffl®3;^7n-a5^tt. 

a© 3 >X7nJf^1:*t©W&E3Q^fb*^^tca^-r S c i 

*5T?§fc„ a?c, Mm^fcj!i^©^ss©3j!Sif*ii)© 

2^i0£b (S/V ratio) ®M^ffJ«fJJS^->-^7 ^ 
(X'T-:' :^'P 1 0) bte„ 

[0416] c (nmmsmm.'-^ 9 ^ - r ^^^bsbisjs 

«K:j;orttffiL.fc,¥,14M^ (?S) 160^1 AttM^ 
(«lil)^Jl) 1 ltSI©m»fc:5SffiL.ft:Mi!S*> SO'M 
Mtt®M#{c*r L/-C C ©MJ^tJtfiM/ ^ - r W S 
/V rati o^4t?PI#©i^;l'-:?*^W 
P2 1) ^s-CSfcCt^WTKm-r. 
{ 0 4 1 7 ] @ 2 0 :!^^?I^^S1$Jl)gtS{l^j;i| 
3lg©i^tt^£^-r5fcJs£>©'&«©ar-;;;:g:^nL,ri,i 
^. :!m]S6»^^©^'l$ffl^SSI!imSiM@©W^1$%f^iE 

^1 6{« (la*©*^-;^ ( 1 ) --Jr-X (16)). 
^ttl {gI*©*--X (17) ~-Jr-X (2 7) ) 
*sffll»fe^ifc (Mtt • ^f4©«5£». rffi«j iSK: 
I^Sntrt^S) . a2 0«c^S4afcJ:^tc. 1S%I#© 
^flt^fiS (^« r^SftJ ) tt2 5^~7 7^-C*a, is 
fc. )I^®7*C#3 (0* r:>t#S [cm] J ) »0. 5 

C 0 4 1 8 } S2 0«C5xSti-Ct,»SiSg«f'-d:--©3iffl 

5^0M145«f«. att5WC'Ot,:ir^n-?'tia2 1-0 
2 Si. |lI2 8~03O{CjK-r. 
[0 4 19] H2 l'-a3 O©S'!?©0 (a) sKi* 
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l2;l- • f^-^r 1 6 aOz x^WfcoiiT© 1 ®fffl®8^]l 

mi$. m^^mmmmiSir--^ 121a) t^&m^ntcm 
m(DW:n^m.tixmmbfi:mm-vs>^, mz 1-1130 

[0420] 112 l-^SOOD^^CDS <b) it-^-y 
[0421]1I21 (b)-ll25 (b)<fcsj> mBM 
[0422] S/c. 132 6~03 0<DS<?®ig ( b ) <fc 

§SieflCC?f ^ S C i i ^ fc. 

[0423][S531t3:. ^(3-1) *M«*fitBMS-C 20 

■rn43:Miiifl5tt*iJ^.'f'5 ^ -- t ^cfiic 
< 3 - 1 ) ^mm<DmjmmmmmxmmsHtcmmicm 

m b •rn^ Lfcmm^m 3 1 ^^^-t. 
[ 0 4 2 4 ] 2 mmhfammm-mm^j-^'^j'f- 

4) ^5^L.rfci3. M^fl5'«¥iJ^^f^y-*r^4-c^ 

\±<D^mmsm-cf^xi,> c <t as^j-s^s. 

PIG) {i:iSfe<,»T. Wm^Xl£M{t {^T^^Pl 
4) tyfc«ffl«<!:«^©i:b©-'<5^-^rS/V rat 

0) *x?frsc:i{cj:9. t^^Ljte.JB^Jl5iy;«5e'^•7 

^-der*SBiT^©Wfli*?ifc*>S«^ (X'f y:^P2 l 

©<) {c)a^©aii*Jt&e.*>-c*«,<!:«^-rs-:&, 

fifflWi-C^a*^ (X9"i.:/P2 1©S) fcM«®«cB so 
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ifim 0®f4t^=&M L T (, ^ S i fiJ^-r S ( :^ 7- -^^ 7" P 2 

1 ) = mmmmrm c^r -j ^-p 2 0 ) =s:^tf-r^ c i 

^ir-r^, (X7--:;:7'P2 2) „ 
[0 42 8) ^©*t*, iSttMJi ©'#m-c4.-& 

fj:mm^mmicmm~ri>ctijiX'^^j:')icrj:V)^ mm 

[0 42 7] -tnit>%, ?LMM^©SSifflffi5>X7=-A 

mm%-^%^7.TK-) \c^'>x%p>t>.-hmmm3M 

^3:;?^7n»K:^7SL, ^L-r^©^ffl©m{Bj^S«J^cElj£i 

^^i^->x 7-A 5 0 {i:teW-S>MJl^M©3 ycTc^mw, 
a« Ti^l^^mS i *fc^Dri^ai£©I^Uip]#fj?If3j| 
;5>?(J*MJg©^ffl(c-:)WSCc!:©-C#-2,1^---:vx7^ • U 

feBflfl^^b^M^-rs C i Ai'-C* J; ^ tc^ "3 , ^^-i 

.iL^ i x^mtswrnicm-j < Ji^-^^w^d^-c s j: ^ 

^>{C»^SSffS«©mM^«)Ha?r&'«^b (XT--:-:?'? 

io)-rsci{cj;-p x$i%mmm'&^mx^^ j:>?i,c 
[0 428] mmmmm^-<'y^ -^r ©^aw, 3 > 

yN-i? hx'^ii^cPC©<fc^Ji3>b-::i-:5f >; y-;:<-eiS 
i -c*?^ASca^«^^i'X T- A 5 0 ^ s . 

[0 42 9] 

[BBj©^^] f«^^ 1 tciatg©^ 1 Msi^ii bxm 
u r 3 i5isBfigH2 >;^x^*sMM5em©ffi*i- 

^^m^rffiSKjac U xn iE,tlic-m<D^i[y''- i>^>^ 
i'-fe;l"f'-5?16aK^SE-e#SJ;5K&S, C©i: 

5 & 3 i>c3tiii«^aw#ja@{3:> |p^«:i!i®ctr-r y er " h !&: 

ffl«iS«3S4*-r Saia© J: 5 &MjPJj^%«:=S:$^ L t: 
X. ^<D3'^mj:m^ <.3-^X5mm) iPh3-^X7tmts: 



( 
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(DW 1 (DBi^^MfS.-r s c i >55t:' # s „ 
[0 43 0] m2mm^^tiyr:mW:r^fcfy(o 
mMmmmmmmcj;:^^. ^■i'-tzju • i e a «: 

mt)o:>iEm^mm<Di&w mm" . nmmmco-m^^" 

SMmm" hii^cii^fmOX, *'i'-l2JU*3o<7)*' 
^^^^T-r sc:i{<:<fci3. PC gsotf ^fe -o 

a*^W-SC<i:(Cj:i3< ^N-"V:?';b=!>f^-4? (P 

c ) ^m.(Dmnmt}^ ^ -o -rumw^ =a > t- ^ - * u v 

mm" > " JErnffl^" ro'm^©" mr it^^ 30© 
^i^wi^ i> -o tci\^mws. 3 > f ^ - 4? v V - X -cfm 

©iSj5¥lK©ll«{*^*L.)tM» $LMM^) ©M 

(Laplace of Ga u s s i a n ) 7 

fflSS" SCW^©" J^l^" il,*^>3-3©iJ'5';^K:^ 

ciccj:D. PC««©ff^^:^j**>-5ft:/jNSi^a=i> 

-egrs J: 5aiSHE&7 r y-f Jil&T;i'=i y A^rffigt 
0. ®«iS3yt5c@f^!&»6JS!S (i^K, ana 

©H 2 ©BflfJ^^-r S C t *st?# s, 
[043 1} -*03g!!gi*^i Ut:«?9i^5fcS&©M 

©m-C&Sffl^affiOCaO^l^sabSSLJWiJS 
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6ma4©mfsi^Siife!f$«!:*^^(cis0-r ^ c i^st?* 

§ J: ^ K i? . il^©^®t4©fiJSii^glf*5 J: D ^MHKJtc 
tf:^*J:5K^£S<, -r^cfcfe, fLflS)ttla©@a}ltii±Ji^;^ 

7=-A ()SJis^iiTS:!g^';^f-A) {cj;-3-c?#e.n.sBa© 
Misji^siXTce^tc^^Kb. -?-L.-c-e©aH©mi5i#e«3^c 

iaO*^fiQ*){citaiJ • ffPffTS c i AST-* § J: ^ «c^c 
■5„ li^lglJ©3;j;:5c^{3:. a-^^Sifel^mSi^ftife. 
Dr(,>.2,3£©^iS<bl5l«3fe?iiit^3-fll4E^®aSCc-:>l:t 

?cM^S=l: 3 ytTcWt^bfS <?: i ^>K:ffi^^|lIJf5tft©mi5J 
>-'';i? h-c^&PC©J:5&3>f^-$yy-::^-c 

/v rati ommi^fc^^'y^-i'^yiimLxmm 
m?'r^imox]Emmo:>^*^t^^m^ mic. $mm. 

-y fahmW£^ > f * - ^ >; y - x-esiB^Rg ( AiS> 
-ew^m. ffi^jg3J^iiift*^6M3s a 

^©1^3 ©ae«j«:Bfij4-r c i*iT?t 
[043 2] m(^2 fctess© 3 r^mmmmmm^ji: 

tSES-fig® ««^-C h 9 + > Siil^il^i* SIS* 
jg»f^®^ (»filiii^lt■7*-i') il^^tcT'a-p'^K© 
y.. 2.. 0. e. *) ) ^r/n-r/^SOfiawlfjE 

© V- a r Jl-i^ilSISlK T- 5^ 7 7 * h ®ii>^c < 

ipstt©s(r^ 3 i^ocosKi' ■fe^u • itic^mr a c i 
*^-rai. fflai!i«r)Ei&bt:w^i4©«n,>j^©jgtie 

•CS> S?LJ»® J: 5 %!!8!a!lSW|c{C>sj- 1 r felSejS©Br® 
Ha*7=-$**J?i?C#*J:^.K:&a, Sfc, l5|-©Ji<i/ 

e>®^l^ig4«>or^i'-fe;t/©:i?i'-k;U • ^-di l 6 a 
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[ 0 4 3 3 ] * tcn^ma KiBie® 3 --^mmLnMrn 

HKx. y. 0) tm^ic-ya~~-:r^m.<Dyti~--:fmm 10 
f^- 5^ i L'r©^tf3?»JT [ a , 1 ] * :?'a- :?--g^®<Dfe 

*) m-ffc^mmnix. j: s a ;^Gcf4s-fe > j^^ia c a - 
(omm (x. y. 0) ^ejsov^^rju^iisr^ 

i'-fe^b- f'-^?©]^ <x* . y* . z' ) 

mwmhntj:i,>^mi^z^mcmm-c7'v^- h 20 
mmm^7=-^o:>mm (x. y, o) ^sis-etsj;^ 

[0 43 4] S/-c/[5]— ®jK^b;Kc-:>i,5t:2-oJW±(D 
H2Jl'©jJ^i7 42;l/ • f'-i? 1 6 aCDIllS (x' . y" , 

z ' ) ■fyi^s&X'^^^ 5 i;c)5:s„ 30 
[0 43 5] S/cif*J14 tCiatS® 3 iJ^H^^ffjlfi 

m^m2icmM<ot^MK.m^x^ 

^#?j:->^^jfJBg|B( (lE^KBailfcs i n^miW^c o 

■CBSjffSixfcWJimifeT'-d^O^m (x. y. 0)*, 40 
^U&ii'm^^wm^tl^n-^-^t>^X\.>tj:\.>j-<:~-y-)-)V 
a>b-^-5? (PC) ©<j;^^c/J^^m®^^"F'f ^T* 

h ®il>^3: < *^o||;^t±®]St<» 3 yCTcO'Ki' •f2;l' • 7=^- 5? 
®gg«<x' , y' . z' ) Hcmf^'T^CizifiX^i.o 

©J; ^ aMa'j^!felft(cML.-c4>^*ia[©8ffSfflifiK5=^- 5? 
©jUg (x, y. 0) *w^^©/^-F■^?*T■^^>wa so 



200 0- 1 26 182 
96 

[0 43 6] TiiSfc^, ^«:®2. 3. AK^OS'-X 

■C. ^®3S>C7cfi<3a0« Oij^TEW^S) 56»6 3;j?7cWi5: 
^HJl^iK^e^i!©^^. ^ffi©i^g=&tf^?ia^6llf* 

[0437] sytgfsisras «c:iBi8©JiB«fflWii!mM@{c 
i:iTi«, liS^JS 1 {ciB^®©5SSi^ccJn;^r. 2Wt-^^ 
i9-3f -iP- 5r55: if®Se5fe®iii^ftit!iHJi-C{3:MfsM«S®e 
SWllIffi«:tT5®l33aiL/l»J:5%, )SIS®fgV»" M«i" 

{i. nmo , fm.(OM^>" TEmm" (norma 

1 t i s su e) . -^-Ltrlf*®" (boun 
da r y) ^m)\X^ ^h^'iiCfj:^, 

[0438] *fclt*JS6 fCl3«©|%BJlc Atitf. 

mbicmmo:>nmm^x. i ffi©2i>tssa35>::> -f jv^?, 

®^l?«tt}icfei,^-r J; < ^■hinX\,^h^m.H3'A7Tit3 0 
" 5? 1 8 a ©i^^O^a^T 2 >j^6S!t^3-*^H2 a 4 , S 

u-y ■i}\'i'<Dm-tsffiiE%(omt. -r^c^Dfe-fe'R^ (z 

ero crossing) dsijltia. t:tiP>©Hi;tJO 
^^©■^l^ai'^fS, -eC-C^ -fe'P • i'a-:.t'>4^{C<fc 

S" ^1?" ttWKJn^T. Hi:;^©iEfit^ffS®<gi^" M 
. Sfi*WK©ti)i.>" iESJfliS" ttjii>cbmm 
i^X. *'5'-fe;t'^3-:3©i'5X{C:«-|I-C#?,Jfc'5«C^c 

D. PCIi^©f^^:tt^fc-:>fc/jN*M^?a:=t>t.-^-5j 

yv-x-c-iiB#rBi (^jI) mmm) 

[043 9] Sfctf*:^? K^ig©%Bg{c ii5fs 
]55fCfBiS®?AJSKjD;^r. i'^X^tf§ti?c" fflt^" 

" jESM!^" *-i'-fe;i/-r'^r4c^L'r 3-3© 
mkx^tx." m^" ii'5^^wsnfc*"4'-fejv©^{c 

MVXSrxmmM^fmir^^CtX. " J^^" {c-3t-=. 
X(D^Mim<Di;'y:^icl:h-<x^i> ■bJVW^iii'J^m^m 

[0440] ^^fcft^^S . 9 . 11. 12 «Ct2il©|E6 

5gicj:n«> imm5i,mm(ommi^m^x. z-rxom 

ma (lll7!)M03®iifi!Efi) ©S^«:*f1-5iit^?5a 
mLtt^XKi c i an^«MgS[*m='€.C<fciCj:i3. 

»g2pj^«t©^>^^-5^^;:7"88ti«:ot>ra" m^" *R 
ay 1 e i s h^?p-Cffi{Kly> -ecffe®' iE^M^" 
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t" W *Gau s s i an-C-S^H-C-#2.J;^>K^i 

a^t, 5wsjt<^^<tLi:R i c i a n^^mm^ 

(DMly^-^ly-yzrwrnLUKaYX e i g h:»7S-Cj£(rc^ 
iL-TR i c i an^}-flJMI^*Ml^«.Ci«Cj;i3. iSfjg 

w-^m<D^i^f'i'^'jy'mmc':>i>-ai" mm" >fcRay 

1 e i gh:»^Br-£iKL, ^©ftco" iEl^iiii^" i" it 
^" *Gaus 5 i anT?3fi<K'r-§S<}:^iC)i:|>„ $ 

^2#^{C^T5fil^^^<^<bb-CR i c i a 10 

t£^'\j^<iy^U(0^lyfi\y:>y'mmt.R&y 1 e i gh^ 

i an^ffiWii^flSt^-SCiScJ:^. !(^®SiCfcWa)S 
ay L e i g: h:&^-eJSMf ^^J: ^ tcSc^. 

[0 44 1] occtatg©^BflK.fcnE3:. it 20 

^3l5KiEtgCOjJ[l*!Ctax.T. ifthen else 

^f^3y^S;-ca$n;fcJU-;K;c*3WS" if -the 

n" <D^f4=S:cti®" and" ,^ffivl§^K f a^^HoM 

[0442] ■r'ife fi> Ii5l?ii5 J!»S I 2 5cgB48©lfeP;3 
{Cj;tl«. 3i;)^7cLoG (Lap 1 a e e of Ga 
us s i an) 7 -y J^^f^fflt.^fcy>-'^-i^•;; 

3 •')^5iMmam^ti> t: i tc J; 9 . P C^^©li«#e;^j 

®) im» mmsM) -c^%j;:'>ixmmf£V7iP^m 

tf^^fm (#K. aKMJg) ©MJg!*iSi(.»«ffit?^Br 

40 

[0443] sfc^^ii 1 3 vzmmom^miipmMs 
mofc (.mm^m&) mm<iMmms timv<Dtb<D^-i 

^jrf-df S/V rati o*jfIJml/yt:^^•^J^-5^*S 
iH,-rM^ffi?g«©iao:T^4^^fcb. ^fei^:©MR 

I iii^^®«agiii<fe^-r«^3 3 '^mm^m^ u 
mi^:x^2.icAimmtj:m^m:m=s:. pcsa©ff- so 



m 1 ] :^mM^mmmty:^f-i>.<omiF.mwi,^mr-:f 

[0 2] F a s t r a c k h 5 -^^ y - ~>X-f-A© 3 

[ia 3 ] la 1 ®a^^i^i>:xT■A-cl?^f s^is s -^^om 

)V- 7=^-^?©l'F^m©lM-C*>D. iam (a) S*. fL 
ISS^om^iaifJlliim-Cafe!?. I5JM (b) B, sKi'-fe 
Jl- • f=^-dfcfi©z x^S©— irSHrfeSo 

3 Sl©fUMS^^t^Xf'At?»fSnSM^fflilt 
jag©r Jbrfy XA*iai3«-r^,fci&©:?'a i^mx^ 
€>. 

[as] ^OcJ:-3-CMS^*7^JHbUfcix5^b-S/3 

[^9 ] laj^ (a) (m-y-rX : 1 2 8 x 

I 2 8X 1 2 8sK4'-feJl') ©!j<*'H2;l'-f'-*l 6afc 
teWSz x¥ffi©lKffi%^l/Tte»3. IBI^ (b> W-e 
tite^stf ■Sff=5©3yC3E:^'t?i^T> • ^5'^;^3'^JI/ 
3t <3>^LoG7^;U^?) ©ttS;t)&^l>rfe9. US 

<c) " m$r (omiitot'^xKMhxmsfmsi 

[0 1 0 ] R i c i a nmrnfOif^yVX^^, 

[0113" MJS" > " sL'^fmr , '• mm-" km-ts 

Stifc^ V •:m^^mVX\,>i>. 
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(54) METHOD OF QUANTIFYING STEREO SURFACE SHAPE AND AUTOMATIC IDENTIFICATION 
METHOD OF MAUGNANT TUMOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable discovery of the region 
of a tumor such as mastadenoma at a high accuracy by 
calculating a shape judging parameter utilizing the stereo 
surface area and volume as index for measuring the degree of 
unevenness of the surface shape of the solid body to be 
compared with a threshold when judging the degree of the 
uneveness of the surface shape of the solid body based on a 
voxel data. 

SOLUTION: In the examination of a cancer of the breast, by an 
examination system 10 containing a racking means 14, a 
three-dimensional coordinate conversion means and a 
three-dimensional voxel data generation means 16, a mammary 
gland 301 is extracted from tan ultrasonic echo obtained using a 
three-dimensional position sensor 1 3 to identify the benignancy 
or malignancy of a tumor fi-om the three-dimensional surface shape thereof. In this process, a 
three-dimensional ultrasonic Image data 15b is generated using an ultrasonic tomographic image data 
and a probe coordinate data 13a and is converted to an isotropic voxel data 16a by a linear image 
interpolation. A parameter of a ratio between the stereo surface area S and the volume V is defined and 
compared with a specified threshold a judge the character of tiie unevenness, namely, the region of the 
tumor. 
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02981 vit^ro^d-^tt, 11>3a"(DM^T-B:'h*<, "iE^aS5"t"J^^"T'B:^t^filZ 

0a:t0^2;^:7c65lC/T^tfefl)T-S^).T*^^$.a@ii»»":^#"dT-^tll#^r:^^<,32t:■■iE 
[02991 *IISSB^(DM]SfflaJil®<DlimPgT-(*.^>Av-y7'HIS(M J. M ^ , M ^^XDii) 

V/Xv^yKISlM t ■ n ■ M b^'*'*^'*^'"'^"~^'^*''^*^'^^'-°'^ (Laplace of Gaussian) 

^ro¥)ii(7P-)«^-r. 

0300] m7cmt^o^z.m^mmlz^\.■f^:!^>J\>"yrmm^l t ■ m „ • m b^^*^^^^ 

», 3;jC7i;SI't7v7>97°^X7-f ;i.5!(3/^j7cLog7-i';i.$?)CJ;§^>Av5'7'liSf(Mj, M , 
M j^)rogll)^Jt&JIT"$-:>T,4li[S)t»lSC^l\T,^<>Av'f7'limMt . M „ . M ^j)* 

[0301] ;<>A->vrPllfe(M t . M „ . M |^)(7)^^tCfflt^%3J^^t:-I^B:,;^;3^T■«*tl%3;^J7C 

:ti'7>'7>^7°^7,7fJL5!(3;3;5£Log7'f g (r) (ma5t?>^(2-9))(D(li;b*6 Sfe^. 
[0302] 1 7'rJ1.5zBLog«<D2;5;ltii-7 -<• Jl.$!,$ttty\> 1<A'X7 i" Jl^iTiS U .HUMS 
T- » ^ (7) * (C 33 T cfc < ffi^o ti T % . C 0 7 -1- Jl. :S! ^ ffl t\ i: , iS^ 0) ft ^T- 2 J^^a^a" 
#'iiPi:^U,$ttt7-f JI.5i<DttiiJ;tf iEm<D^^b.-ri5:t>S-tiP3cM(Zero crossing)^f'mti«. 

7>7 •< ;i.5!(3»:7cLog7 ;i.$!)0)aii)<Oif P-> P v>^/§,SiS-? t .^^itf'M* U<>;c> t 

[03031 *jlffiJg«<OM«}il|*jaST(*,1fP^7Pvv>-J^tZcfcS":^#"«iaiCiO:tT,l±iij© 

IEffi/ri^g<Dffil^■■WJg^ft^I;^r»)g<Dgt^■'IE^^aiq■■t %s c t uT.Ti?-? t ji.«30(X) 

[03041 #*^7t;KD"aii^", "IE?^fflgi",Saf":Sf#"©3O<0i'^7«CM-r-5^^U-l<Mt , M 
^ , M j,tt^lS:PiT-H-^**i]tX>Avf yUfSKu t . M ^ , M jj)t:^Sfi-r%^(2-7)<Dd;o% 
7 7v^JI,-;i,*6ft»*n*. 

[03051 ^CT-77v-t'MMi^tt,7rv-<Jif|Cd;-g)^U-H:(Dttir:£||^fl^,><>Av7 
7*illijJ^^XgC*5t^Ti^U£»JSf^i:5<iilZ*f1-«.X>y\'>">7°l?li!u (m ^ , M ^ , M ^ ) | 

u,Jf«<Da'^:,^tM^te**'^:,^(DSEi^^z>^^t-%;<>A•->7 7'Wll^d (u ^ , m ^ , m i owRzf 

77v'i'»^ilgCMo'UT,#5j<^-ti>/l.^£, l't'jS"(7)'^^7.Cp-r*^^U-KRl t, "lE^SIR" 
R2(D^^7>lCMf *^*'U-Kn, "^W R3<D'7^7.bCB-r*^U- KWS-^CD^L— |<(t, n, 

[0306] ZZX-7 7~J-f)l-}ltii, if thenelse^#3i;)gS;T-^*titJl.->IUX-!aJg^*iTU 
* . 7 V -r JKS;(2 -7)) ^ JJlT tC . 
[0307] 

Rl : If (u is small) and (d is medium) and (v is small) 

then the voxel is "tumor", R2: if (u is large) and (d is medium) and (v is large) 



http://translate.googleusercontentxom/translate_c?hl=en&sl=ja&tl=en&u=http://www.j-to... 9/28/2009 



Diagnostic tumor 



Page 49 of 67 



then the voxel is "normal tissue", R3: if (u is medium) and (d is large) and (v is 
medium) 

then the voxel is "boundary" ...S;(2-7) 

^rc,7 7'j^mm:^mx'mi'SH^xyjxzyyy'mm\i t . ^ ^ . m ^) ((m ^ . m ^ . m ^) l u. 

(M J , M ^ , IVl 1^) I D, (M J , M ^ , M 1^) I V)a:.X>Avyriilil^^SliglCiBl\T4^Lti^ 

^c*f -r^ ^>Av y rmdrnv ^ , m ^ . m |^ ) i d, vm&t&WiC^t^ii >yx v y rf^mv ^ , 

IVI ^ , M 1^) I V(D3-D$ij>/^< tt,■S■^T■U*. 
[0308] St7 7'^;-(-^S||xST-tt,^lMSxat:ll2ffeaxgt$||^Tf^.. 

[0309] m\mmxm\:i,>^y y'mimmnmciii^x ^!^Ltzmmw-^mizMt ^ ^ 

>y^>'J'7°llliCU (M ( , M ^ . M ^ ) ((M J , M ^ , M 1^ ) I U.itf laroK't,N t f'L^roSEIf 
lC**-rs^>A'v'yrillSd (m J , M , M 1^) I D vSJ>'»lS^d-ii!lCM-r5>X>y\i>-y7'IIS!f(M 
J , M ^ , M 1^) I V)C«-^a^T#/)^^^z;l.C«t■)•*#g^M<D#<^ (u, d, v)IZl^t^3-D<D^ 
CB-rS-y U- Km J i U, M , I D, M , I V, M J U. M ^ I D, M ^ I V, M i U. M I D, M b I VCD 
ft *&ST-*«.. 

[0310] HZi&SXgtt.Cf Km , I U, M ( I D, M J V, M J U, M J D, M J V, M 1, I U. M 

D, M J v<D#<^(;>^I^:»^l^T,77vYJiife(D««lcAjbUT#7t<^7^2;KD"fl1■^s■■6b* 

^Mmt^Ti-a<^-mv ^ , "IE^SiR"6L*€M^-r*T:»-P^MM„*tl*"^^"6b^«^ 

[0311] 7 7'v-rJlffeli!«»,iC(2-8)T-a*ti*. 
[0312] 

Rl : M t = Min (M J I U, M t I D, M t I V), R2: M „ = Min (M J U, M J D, M J V), R3: m ^ = 
Min (M ^, I U, M „ I D, M b I V) ...^(2-8) 

fcCL^, min (a J I I A^)»a ^ , , A ^ , A ^<D4>*6«'hfflt3MWf *)»»T'^ 

0313] [mis (a), (b), (c)tt,gi9(a)Cfv**iX:S14JiSl(iiffii+J--l'X: 128 x 128 x 128*-? 
t;i.)ro7|^ tZ3i* LT*7 7 5?-f 1 6a*^«««liffl UT#S tit'WJS"\ "lE^a 
iR", ":l#"t0530©i7^7.C*fr«-5^U- K««-riill(M t ■ M „ , M ^^)■e«?>.»g{Diit^ 
^a*-^ U- KO ^ C t € ^ b T U . 

[031 4] C nC «fe v; ,S(2-7)U:/T^ U t if then else^ji^XfBitT-^* ti t A-JL- C ^ It-l- "if 
then"ro^^^t=it*<D"and"f&a;^»tt"^^*||0S3c vj c.^)ft$;y-,^ti^:h<D#:#ro5. Sroa 
roiS^ i: % " C t f ^ S € 7 7 V Y laastT-amT- g -5 <fe o IZ^ -5 . 

[0315] ^>y\'v'i'7°IIIS((M J , M ^ , M ^)gl)4j^Ig»,^«J#(0STi!gK(Dm*'?>^l 
fLMSOmilrottlglC^Ht^T, 30mfrSS^5S#±lZi3C-t^S^^^^€#tJSEtta;!f^^b#" 

^*«^,77v'ri6ffecf!iffl-r«i><>yxv'>'rHife(M t ■ n ■ ^^'^ t • n - ' ^' 

(M J , M ^ , M 1^ ) I D, (m J , M ^ , M ^) I \n^-ts^±.JimC3R7t:fiO->Ty^7"y7~.7 ^ 

[0316] f JStiS, 1«0)2»:«:a-7'f>ll/$!,^tl*A>KytX7-<'JU3fT'avj,iI«4aST-(*>!* 
ilro:^^M*Ci3UTcfe<ffit5nTl^5fS€*3/Jf7c:«C'v7>^7'^7.7-<yi.$!(3i5:7cLog 
7 -f ;U$!)«^ t^«.^m,<K^7-hyi,7---$! ©«#<7)fi[g^2^il!5^;!f if P t ^ ^J ,^ t » 7 -f yi.^! 
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roHi**'IEft(D^-fb,t-^t>5izP3ES(2erocrossing)#'Sti?..cns<DtijJb(DizP^7P7 V 
g U "E^iliq" t * e 1 1 fijffl U T .^r; ^ -tz ^ 3 -3 (7) ^7 ^ X C ii-^T g J; o IZ iS: . c <D <*. 

c>^5;ffiil'5:^^7.^"ll€ll^T■r*^tcdi^;, pcggroftwtgASfeo t/J^^;p/^□>t°a- 
((Mj , M ^ , M ^) I U, (M,. M , M ^) I D, (Mj, M ^ ,M 1 V)<7) gii)^jS#-Rjigi:^*-i). 

[0317] $t^>;\v->yilli!(M J , M ^ , M ^)iII)4«X?i»,X>y\-v-^7'IISC(Mj, M ^ , 
M ) ((M J , M ^ , M 1^ ) I U, (M J , M ^ , M 1^ ) i D, (M J , M ^ , M ) I VXTJ^^jSlCfflU-S/K-^ 
■fe^l/S, 3;^:7C^i'5v7>^7°^7.7-f JL:S(3;^:5cLog7-< Jl$) g (r) 3T'S^ n%;ji:7c:^'7v 
7>^7''^7,7-f A$!(3;^JS;Log7^';L.$!) 3*±# 6*i6«.)i:7c:«'7~>7>^7°^X7 -f Jl.^! 
(3;je7cLog7-rJL.$!)feJIi:, 3;i:7c^i'':7v7>'7r^7>7 -< ;i'5J(3:!J:SLog7 >ll.$f)aiJt?<Dlz 

p^□-J'5/>^^'A«lS^T^}4^iiUJio^:t*J^^s^^i©"il^■■«a!±i■^*^*a^ti^!lS^:, 3:^1 

l\"fltJS"lC^r,^«-r?>ffl5iffltiijilgt, 3»I5c:«'5v7>^7'^7.7-f;i.5!(3iS:7tLog7-f 

t,K?KM*tS(7)M*T■^tU:'■:^#■'tC*IUT^97.^^Hi•;y■^T^5tlt5^^^i:J^(D 

a)S»Xfi^^^TUTiS]t3pi£If(u,;^)g(7)■'^>t^{5l^^(}tJ;^pf3,i:,^roS6||d vS:^^ 

»t30<7)#S!ft(u, d, v)(D#<?tZ5!iLT,#<?<Dit*^-)tllf5CjSL;jtX>A-v>)'7°M^(Mj. 
M ^ , M ^ ) ((M J , M ^ , M 1^ ) I U, (M J . M ^ , M ^ ) I D, (M J , M ^ , M ^ ) I V)4*»?.^>yt 

~> y miicJA^xs t « sl^T■r % . 

[031 8] C CT"3JJ:7cS(':7v7>^7'77.7 •< JI,$!(35S7cLog7 -f Jl.^!) g (r)tt,S(2-9)-i?« 
[0319] 

g (r) = (R 2 -3cr 2 ) / ((2tt ^ ) ^ ' ^ ■ Z ^ ) • Exp (-r ^ / 2<7 ^ ) _^(2-9) 
[0320] (*|ll8,«t:«fc. -3 THSlS=E7-';MkU 1 2^5 ^ L-— > a > 7 7 > h AtC 3)^:7c:«'7->7 

>7y57.7-f;^^^(3J^i:7cLog7-f;^5!)«Antt^ii;bo*,t^sM?)r□7 7'^'J^$,T^utfe(D 

[0321] 3;i;7c:#)0v7>97°^X7-<;i.5!(3;j?7cLog7-<;U$t)Ccl;?)7^7.i)ntT-tt,3t 
(2-9)tZ 33 ^^ita <k ^ T aili * tiSM W^ftt-^ .5!^f[j!f lt:h.(*\ifflAa\^illC^ 

[0322] 3;5l7c:^i'7v7>97°57.7-<A5!(3;^ifeLog7-r-)l/5J)toSSIl!gF^T-(D=l>*U 
®Slro®JiMtti3M^t?a:. FET=£ffll\^CfcT-*aSa)®m«El?>. 

[0323] i:ro<fc^*3/J!7c:^9v7>^7"57>7'C»l/$!(3/J!5cLog7-<JI.$J)&S€^lt%Ci: 
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X Ctt;^T T^s ^ t l\«^T- S o T ,^ o t ^7 -tz jl. $ T- 1 Pg ^i4.T- € S 

[0324] jJ^i'irJi.iisimaafh^iaatt.ig^sKMAtsrow^T-ftc'W'c^UT^^::^^!^ 
g(7)K/i:,^i:^f5f^w^>^"^^<Dffilld(^2(D^l^aa),Plg^!^i![v {m3(D%mm.)(D3r>cr)%mm.{ii, 

d, v)4f1-»T%. 

0325th] [^>;\'>''i'rPS[;^^Xgtt,.1^^izjl.]lBiJ4l®aftSMiIT-*fct3oro!tia[S 

(V, d, v)<D^^ ci^Lx .^^ <Di$mmmmmizitu i::^y "J 7'mmii , , m ^ , m {(m 

J , M ^ , M 1^ ) i U, (p J , M ^ , M 1^ ) I D, (m J , M ^ , M 1^ ) i V)^**?.. 

[0326] ^mmmmommi^^mmx-mm-£ti^^mm.mA^i^mM&<om.'btmn¥mfi 
t"^mt xyj\'yy y'mm(\i ^ , m^.m ^^)i^l^)^^t^■mtr^^.^^x^MmL^^^z>lz. s^fs 

O iEftac?1f □ ^7 □ V >-5f 6 3 o 0^«lZ «-r . 

[0327] U*L,CCT-#Stit7j<^-tzJKD«iaCtt^-3T5^IS*tit*^7i2j|,tf^$ti«.t 
» /M" t i^^* +1 1 -^t JLC^f L T ,^!KM(dilation & Erosion)feS€^f T ,iE 

U -r * 5 ^5: C il# « ^ Brt- * . C (D t » II ,2|s:|ISI JfJ ® T' tt .^gilRic ian P ^ 
(X)C<*.?><><>y'Cvf 7°IIIS(M J, M ^ , M jjXDjfifa^Hfi^UTl^?.. 

0328] \m(^)^m'm.%m%.-^'CX: 128 x 128 x 128*^-tz;wro*'>tj|,7'-5!16a 
tCSSW^zx l¥MOM€/^^UTt^*.•^"i:.^U:m6*^«i?gC•ffit^fI^*-ffl^(®,Ji)H<7)Jfg 
Oi«l^gi5^^#•E®,milT■S^.il9 (b)tt^*ilC>eJ-r^cr= 5<D3»^t;:^t7>'7>^7°77.7 -f 
5?(3;ji;7cLog7-<;L-^)(DtH;!3S/TNUTl,^?).ll9 (b)<D*<DMt^^Iit;^^"W}S"fi^T$ U-< 

cfca C3}jC?c:d9v7>77°^7^7 •< JI.5f(3;^J^tLog7 -1- ;U$!)Cct; o TtbA* titltJ^'-rofl 
it 0) rt C ffliS T- (* it <D i£ M^^y B l^ T 33 . "Bfjg-Mlt g # "IE^ffliq"CC )I t: 

«^T-:>t^<Dii#T-J6%.@9 (b)tlll9(c)$J±S■r%<:.7l^'Ja-A(D'^*l^^«f IEm«-N 

[0329] ca)d;^**aSC<koTi777.i!^tt*tit"litjS"*^7-hjl,, ■■iE^aiR"7|?^7-b;KD-r 
^T(CMUT3o<D^ta««tt^-r*.-WCot>T<0l$gl(aH:*fero^77.t:ik-CT7X^7-tiA 
Iictf'i!>i5: ^,^ <D T- ,^ o t "^#"7K ^ -fe jK* T- ^ Pi Vj i) ^e^Mtf"* S C T-^SiMtoa 
l5^Tt*,C''jS#"t^777>^ant*nt:fN^-b;i.«)&lZ^SUT30(Dl#S[«€ttS-r«. 

[0330] X>Av>)'7'lj»Mj, M „ , M )i: UTt*,'77X5!Mt*nt*^7-lzjl.*6fi-^* 

7°^7.7 f ;L.^(3;i:7cLog7 1- ^'^T.^anttt^+^T-^VJ T^'^XiiM-t^iT. 
it ^ -tr J I. ;tf # S ti T t\ * C t $ # Jl -r * iE^^ * ^ . 

0331] [EllOB. Ricianll»©^^7 7T-$:5.S#3ffi«0)ffS<D5S*l5a«St(*.;5:ST-«*ti 
S^liJRician P ^ (XRiS* tlS C fc^^aiS nTl^«..^CT**JiB«T-(*.><>yKv y riliS 
StSXgC«tt*3oa)4$SE«(u, d, v){D»«(Z*t-r«.lS*§&g^l$S^SfeRician P ^ (X)T-S 



http://translate.googIeusercontent.com/translate_c?hl=en&sl=ja&tl=en&u=http://www.j-to... 9/28/2009 



('4 



Diagnostic tumor 



Page 52 of 67 



m U T U -S , C C T-Rician^^licP ^ (X) » ,S;(2- 1 0)T"^7L 6 . 
[0332] 

P ^ (X) = X / a 2 ■ Exp ((-X ^ + 11^) ■ \ ^(Xs I o^) ...3S(2-10) 

[0333] ^IStRician P^(X)(*. s = OW tg, Rayleigh (U-U-)^^flJ^^IS(|1110)i:J5:U, s / 
CT#';^€<*%t Gaussian W':77.)i[^flJMfSCj£-^ < (E110#M).M»M<DS*tiiT$%ij!SLfls 

S*t3i^'>*U;SI*;l;?";gfe-rS:l-&, Riciant*-?<7)tr-^&R*"Mj^,*6»<7Cit^. 

Rayleigh Caussian5^flJ||iSr# S t ifi-o'UT < C t /f'^^T ^^T t^%. 

0334] [-^,1t@[»(u, d, v)CS3t-t*i«g2jii5^L,(--3^,v-(^(;)j|^^,g^U;y.^^^j^(;j5|^ 

^-)tMijltjefci^n§(DT,ib«c&5i!¥S<Dl£U"W)S" Rayleigh^i^Tttio^^illi^t^U, 

#"'«'"IE^^iq''Ttt^^-^'X(D;*;t^&:R|^3i{D)Bfit-*Gaussian^li((:(j'57.i^^Plli[)t=S:%C 

10335] ^CT, 3O0i|$aa(u, d, v)<DMaiZ*}-r*W*^)g#lfet UT^ISlRician P ^ (X) 
ttZct;U,fte^FJ5ii<DX>Av':y7°IIISu (n ^ , M ^ . M ) ((M ^ , M ^ . M ^ ) I U, 
(M ( , M ^ , M ^) I D, (p J , M ^ , M ) I VOlCOUTttltlg-^Rayleigh^^^PllSiT-ie^ab.-^ 
(7)ftfea)"iE^^iq" t "ft^"<£Caussian MifeT- jafflT g ^) <K d C -g. . 

0336] (gnm-BtJS", "lE^ag?", ":^#'■Cp-r*7)^^-h;^CZ-^t^T(73lPlt¥15li(7)fc:Xh 

^•^Ajac>'jSfa^rnt^>AvvrMSii(M ^ . m ^ , m ^^)$r^-r .(ii!<fcvhM#ttct<-i(UT 

0337] [®^2l*,^i!!S^c^3^t^iiS<Dl'^,^tM^fiS**'^,^roselSd(DtxK^■^AT"$*. 
itia*(u, d, v)c^3l■^?)^?s<DB'i:,^t^^5I^Kl;^;Pt.,^,^<DS6l8dco^,^T(*, ■•iE#^iq"sat"jt 

^*'t^roiSlldrotXh^7AA^S^^•**d^•^Hl^■rnlZ■^l\Tfe«fc^j^»Gaussian Rayleigh 

iSf(M J , M ^ , M ^ Rayleigh)(*jd-*T-jS<elf «.(E114#ai). 

[0338] 1$S^S(u,d,v)vtZ33^t^.ff]t^!^itCo^,^TB,llll3C^a)t7.S^^7A^£/^^f .l^gl 
OJiotZRayleigh5^=f|i<0S-#'je<a»Jil,V-^eT,ffSi!^S[<0><>yKvvriilifv(M j • M „ . M 
1^ Rayleigh)ttii-^Tj£«t*. 

[0339] 3;;i:7tSi9v7>57'^7.7'i';i.$f(3;ji;:5uLog7-r';U$!)(7)*i3C<fcoT::7^X»lt 
TfS^Ut Gaussian Raylelgh^cj-^l^t gJSo tid-^€t§<feoC^^.-^ro— gijt L-T.ltS; 

tit. 

[0340] C (D<^ 5 IC ,?S*SSIgiS( t U T^IStRician P ^ (X) ^ ffi U % C t C W ,ilf ^(OM'tx 
tSgfl^Wi5:'^"t^roSi^(7)^>/^'v7 7■■^l8^d (M , , M ^ , M ^ ) ((M J . M ^ , M ^ ) I U. (M J , 
IVI ^ , I D, (M J , M ^ , M I V)l*Rayleigh^^P^T-36mT-€?)J^e>C^**. 

[0341] im(0±g-e,4$^«(u, d. V) vlCiSttSSS^i-itlCOlNTtt.ti^^^Jg^Siji: UT^ 
iSRician (X)€^l^^)CtlCJ;tj,Jfg^^S![a)X>Av-yriSStv(Mj . M ^ . M ) ((M ^ , M 
„ . M ^ ) I U. (M J . IWI ^ , IVI ^ ) I D. (M J . M ^ . IWI ^ ) I V)ttRayleigh:»=ffiliiStT-3EmT-t -S-di 
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[0342] ^^r-^mmmmT'i^M^w-i^BC}i^u-^^>(-yj\zyyymm.{\x ^,M^^)m 

J , M ^ , M I U, (M J , M ^ , M 1^) I D, (M^ , M ^ . M I V)$, Ol^TSRayleigh 

[0343] CtiCd^VJ.^IStRician P^(X)tt. s = OOtt. Rayleigh^^flj^iSti:/* U , s / (jff:K 

SL<*#'5 >^ A C 5^ U T l\ * ^^T- 1* O I* * »7> ^7 jl^yttSf ->#'iati.if Ig^-l 
tt;^:3CT-^^ti*Rayleigh5!^^ii|liiJt^?>.-:Sr,lSfica:'N-T;*:t^SI*^'*>'h*l,^Si*3g«^ 
/Ife-r*:®^. Ricianl*-f-(Ot:— ?tfegXf)I/SA^6^<7i::ilti, Rayleigh Gaussian^^PMS* 

0344] [-^r,!flffSK(u, d, v)CS3lt?>iS^¥J§#uC-0UT<D?i^^'gBiatt,M^5^(DiS^ 
^JS^Iifi:M<a^tL*(DT-,l:b^-65i9ltC0<£tN"It}S" RayleighfliiT-tt^^^Hlit^^iJ, "« 
^''K»"IE#^iT'T- -f X(7);^€ *S**3i0/m€ t-*Gaussianlli( i: ^ 5. C t S'.T-g ^ . 

c © t » , ><>/\' msiasisi* ^7 -fe ;i,iisijitaath»feaT- « * 1 3 o o4$fia(u , 
d, v){D#<? (c>f}ux,#<7 (Ois*mSilSifCjsi;tx>y\>"y mSfCn j . m ^ , m ^ ) ((m ^ . m 

„ , M ^) I U, (m J , M ^ , M ^) I D. (M J , M ^ , M ^) I V)«5l<«):i)Jl-^.|S)gJFl^llC*t-r%>< 
yi\-yV7'^m.u (m J , M ^ , M ^) ((M J , M ^ , M ^) I U, (M J , M ^ , M 1^) I D, (u J , M ^ , M 
^) I V)€, "St)S"lCOUT(*Rayleigh53^^|||![T'^3S^snt«^^Sill!tT-jafaL, "lE^^a 
iR" t O U T tt :(j -5 7.»=fiiT«m^ n t«S*?g^^lST- jfim L T t^ . 

[0345] ■r*^3S,^maSC>lS-r*»*^^^Si(fcUT^i[RicianP^(X)€ffll,^^>CtlZ 

Ji^^},n^^^m<n}i.yn=yyymm (u ^ , m ^ , m ((m ^ , m ^ , m ^) i u, (u ^ . m ^ , m 

^) I D, (Mj , M ^ , M j^) I V)lC-^t^Ta:■m'■SRayleigh5^=fPl?IS^T■J£^EtU,^rote(D■■E^^ 
iT' t "li^"=£GaussianPli»TiemT t <fe o C«:*.C<D.i; -5 t::a-^P$«> t^ttCaussian 
RayleighT-^VAv'^r^iJcdJ , . M ^ , M )«j&<H-r* C t tZ<fe rjT.^-o T:»^* *lT 

7j< ^ t;KD^»€^MT- S % t € ;^ 6 . 

[0346] St,ii¥S(D«'^,^t^i5I^fi5^c^>,i:,^<;)Sg||^C;^t-*X>;\->->7'IIS^d (M J , M ^ , M 
t,) ((M J , M ^ , M 1^) I U, (Uj , M 1^ , M I D, (Mj , M ^ . M ^) I XO^Rayleighj^^MSlT- 

[0347] cnC<fcv;,^lifRician P^(X)», s = OOTtg, Rayleighi^^HSfct^vj, s / ct*";^ 
g < t IISS;Cj£-:;< Gaussian.^ t®*3:ffi(DSiif3iT-**«[SL*#JSftlclt'^;T'h* < ,it 

1* T- rs * *i ^ Ray le ig h t ^ S . 

0348] {-■J5M^^i^<XX^tiRMn'<?'\-^^y,'^RmWtfm.^^^m'^, RidanS^Ot'- 
^<4S#mjS*6^'^Ciiti, Rayleigh Gaussian^^^i||^*6^li(A.tj£-3UTL^< Cfc;!?' 

*S^)tilS!ttifi{£l«ti.^©T-,J;b^-fi5i^)tW<gUlt)S" Rayleigh?IiiT«:5i-fl;|||![ti5:U, 
^"^'■IE^^IiT'T-tt+J-YX<D;'^€iSRIt)'!iOT;l^£-r%Gaussianlll5;t^%CtA'"^^,T€^. 

zotH), ^yj\~yy 7'mm'A'^j:ui^,t^o -t jim&mmAftnfsimx * * 1 3 (D*igfc»(u , 

d, v)(7)#«C>!SUT,#<?roW*mgPgfeCjSL;t><>Av-;'7°l5?S(M ^ , M ^ , M |^ ) ((M ^ , M 
^ , M ^ ) I U, (M J , M ^ , M ) I D, (u J , M ^ . M ^ ) I V)€««)*^-&,^Jg<DB'i:,xt M^65 

**'0roMl6Ec>f}-r«>^>y\'vf ypilitd (Uj , m ^ , m ^) ((m ^ , m ^ , m ^) l u. (m ^ , m , 
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M ^) I D, (M J , M ^ , M ^ ) I V)€Rayleigh5[5-^lil![T-«m*titJt*SgSlilifT'ja<aUTU 

[0349] t^^i>,m2^mmzmr^mmmm%mtbx^mR\aan p ^{x)imi''^cti,z 

Rician P ^ (X)5ffl C 1 1::^ U ,if ^<Da'i:,^t ^^^65^,? 4''L^OSgsl<0>( VA'v 7 rwiitd 
(M J , M ^ , M 1^ ) ((M J , M ^ , M 1^ ) I U. (M J , M ^ , M ^ ) I D, (M J , M ^ , M 1^ ) I V)(* 
Rayleigh^!^ ^liS[T'ja^T-# J; 5 C . 

[0350] >y\-> v ynsiiv (U , , M ^ , M ^ > UM ^ , M ^ , M ^ ) l U, 

(U J , M ^ , M 1^ ) I D, (M J , M ^ . M 1^ ) I V)t Rayleigh^*^iJ|li!fT-*il^ nt?t^?gltPS!lT- 

[0351 ] ^^^^C=);^J,^^ii^Rician P^(X)tt, s = Odtg, Rayleigh^^^WIScti&U, s / atf± 
€ < t IISictCja^< Gaussian.^ tMt^(7>S»^T-$smfr^iSfitCib'\"T'J^* < M 

I* »LST- ftSRayleighi^^PUgfet J±-CT;^t *SS*3g 

SSfS^-^, Riciantt^rotf— :7&g;!fj^,SA^61^<?C|Sii., RayleighCaussiani^^Jllli!:* 

6 Mic^ 1 5fi-:5l^T U < C t A'g^ * nr % . 

03521 [-;?,!f#ita(u, d, v)Cz33W?)»g¥i5MulcoUTroiS^^-)tMI!;tt,MS5^(DiS^ 
W'><?"iEnmP:'XU-*)-'iX(0±^^^Mmo>M^t%>Causs\anmWit^^Ztff^mxS^. 

c (D & ft , ^ > Ay riistj^^xgii ^ t ;i.MsiJi$aaft-^3!&ST- 51? ft 1 3 o <7)itaa(u , 

d, v)ro#<7 IC^LT,#<? (DiS^SggiliarlZ^Si; tX>Avy mSfCn j , M ^ , M |^ ) ((M ^ , M 

„ , M ^) I U, (M , , M ^ , M ^) I D, (Mj , M ^ , M j^) I V)$ *ft%«^,ilf Sji^mCMt* ;<> 
A:>';'7°^iitv(Mj , M ^ , M ((M J , M ^ , M ^) I U, (M J , M ^ , M I D,(Mj , M ^ , M 
^) I V)^, Rayleigh:7^^MSfe-C'^i|*ntiS^S-)tMaT-jaf^UTU^. 

[0353] t-iS:*3^,^3ff^S!aCMT%iS^SS'lS^li(tUT^l»Rician P^(X)^ffll,^^CtC 
U ,4$f[M(u, d, V) vC 33 IS^^ i(C ol.\T ,?S^Sglt«^ t UT^i^Rician P ^ (X)€ 
fflU?)CtCJ;tj,jSJt^[}-i!!<7);<>y\'v':'7°^S!tv(ia ^ , M ^ , M ) ((M ^ , M ^ , M ) | U, (n 
J , M ^ , M I D, (Mj , M ^ , M j^) I y)^Ra\\eighi^^mmX]S.nX-t ^<i^z>{Zi3.^ . 

[0354] »:C,*SIJS3BliO)li«a*il!i©B2@:l«©#feaSPSE-r5. 

[0355] HZSPgTttfflgEfT-^ftt^VAv'yrHliKM ^ . M ^ , M ^ )€jpJffiUT,7 7 v-T* 
l^td;*M«^I«<Dttttl^^T5.ll]15tt.;<>Av■>'7°PI!((M^ , M ^ , M )€f!lffiLT77y 

-r *i it c <fe § s ji f M a * $ o ^ 2 IS (7) ^ s 7 □ - T' s * . 
[0356] ,77-:;-i'jtitcj;-:'T3o(o^9xa)^u-i<(t, n. b)€ ^-rii«i^#M-r•5.-r 
^^ps,iS)I<Dilet\"l■t'jg■• (tumor),3l¥S<DgUJi3a<D"iE^^igi" (normal tissue), UT.il* 
<D'm" (boundary) T-S^Jj^C.a^gtcd; o T7=7 7 ^^Tt^■r•^'T<D7l^^7-tr;^S3■^<0 

[0357] m2is:pgiz<t3i-t*7 7v-rititxstt,giiiaai^2>feaciit\T,4^^nfcx>y\' 

yf rPiSKu t , M ^ , M ^) ((M J , M ^ , M j^) I U, (M J , M ^ , M ^) I D, (u J, M ^ , M j^) I 

\/)Rzf7 7~^'<)i-)i^^A,x'm&^n^7 7y-(mmmmcm-^[,'^x,'^:>iri<piz)i^,mMm. 
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(D 5? -f 7°ro ^lif c r:? ^ 7, tntf * T- $ * . 

[0358] ZiZT-.7 7y>'<mmT.mii,^yts'P-t)lff. "iEmmq"^tH:"it^"T-^%"6 

u*"ro)S^t^€3)?fe,^(D5Rtot■■6 b^"(Dlt^lu::JC£:^L;^:^'^7>:»^■t=£*^f-r?>. 

[0359] t^^t>t.. 3;ji;^t;^Ov7>^7°^X7-f Jl5?(3J5:SLog7-f JI.$!)€*lt,^<DaiA<D 

jBrofIa^3^^■r%4!la4j|^TT•^* .fed (c 

[0360] »:C,C*i6ro3oa)g14CI8t%-?'U- Kit, n, b)<Dilfi(M ^ , M ^ , M j^)*6M 
)£ C a < T^' 7 7 V -T (1^ 7 7 V -r tz J; -^ T ±* ^ t 7-"- $! € 3 o (7) ffi^C 7 

[0361] ^<Dt*,^2SPgC^t\T,7 7v^'J|I|xptZM<7=7 7V'fXigli,7 7v'rJtil 
[0362] CCT7-"7 7v<xgt:33tt*,9!j^a(Relaxation Method)lzS^0^t#7 7' V'T 

fbiiis«#*^-tz;i,c*fUTfTe.MS{*,#7K':7t:;Kcsit?>itaaro#<? (u, d, v)CM-r-53 

0(D^777.lcPf %^ U-K<7)ii#(M t . M ^ , M |^)*6?teM;^(ca:5<|^7 7v^^bjiig& 
IM] 0363 (1) 

[MPliJl 0364(2) 
mm] 0365 (3) 

U, 30(7)M1tCli-r?.^ U- l<(t, n, bXDmmn^, M ^ , M ^)A^6?tbi^aCSo"<T-"7 7vi' 

(1^ 7 7 V ^bwiaac <fe o T ^7 1 5! « 3 o <D c ^7 7 i-j-T- # s <fc o c * 
^. 

[03661 MCPU<,7-'77'v-fXg«iiBg-r?). 
0367] [|2ll7CT'77'v-f'xg©7P-«/T^-r.7=77'v^'I®CiBlt«,"litlS", "lE^il 
iR"^tt*"«#"<DU-rti*lci^^UTSiS««Ero®^J^S«ffoim,7A:jt,#lti^(7.x 

■^-ysi, S2, S7),^/v;;i.g!(it^Xg(7>^>)'7°S3, S4, S5),?f 5iJSgXg(X5--y 7'S6 S7 - S8 
- S9 - 52 - ...)*#^T-t^§. 

[0368] zzx■'7^)li^\,iJim(7.^y7°s^.S2, S7)ii, "B+^"o-5^U-l<(t)$^-riiiiM(. 
"iEmffliR"©i^U-K(n)«5^v-rii«lM ^ ,$ttt'W<O^^U- K(b)« ?>-rii#M ^(D^T-ft:^ 

[0369] $t5A;;u#ltig(X5--;/7°si, S2, S7)tt.^Slf6S**!lMi^mX7^ 7 7"S6)IC«K o x 

^,^ttt"ii^"(D^U-K(b)«.TNt-il^<D<i^^#Sllt-rJietc^<rlzMif^%M«rxg 
(7vT■'i'7■'S7)S#^T■t^%. 
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[0370] zcrw.mJimiT.'f-yysvMMMK^iimiT.'^yyse - S7 - S8 - S9 - S2 

[0371] 2|s:|6ffi}B,^(Dffl]®ffliijlil(ca3lt*><>A-v">'rillfe(M t • n ' b ^ ^^l^ t ■ n ' 

M ^) I U, (u J , M ^ , M I D, (M J , M ^ , M ^) I V)l^.%Bm^^m<nmC-iz}l'T-'Si]6aC 

^ □ 7 V > ^CT) 3 -o ofiaic -3 T ,:$;|imJB^roffl^i4 tti jiiiTffl t\ t ##g^a,-^ u x »)t 

S'i>(Dt'ti<D-?-ti-rti<Dt:XS^^'7A€RayleighGaussiani!^?hllSi[t^S(T'jaiat-*CtlZ 
J;-:>Tgi!l4^*tlTU?.(7.7^S'7'Sl).^UT,#^*tlfc>(>;Xvf r^igf(Mj . M ^ . M ) 
((M J , M ^ , M 1^) I U, (u J , M ^ , M 1^) I D, (Mj , M ^ , M 1^) I V)fc 7 7 v ^' JL.-jU*6 'S* 
7 7>;-f-}tt&^;^:£ffltNT, 16a>]<^-tzjl.x-5!C^-r*30(D^^XtCS-r%^^'U-H«at 

IE U J* 6 fl5 C 5#S t * . 

[0372] ccT,-r'<T(7)j)^^-t2;i.tt, "it}i","iE^^iR"sn^":i^"©^^ u-H€rs-r3o(7)ii 

@*'-?-fe;UZ)iief §3 X 3 X 3<D^I«l*lCa3Ct%"ltJS", •'l£mMR"&Zf"^W(r>3'0<Dmim 
'7^)lom{U t , N ^ , N ^)€^ti^"tit::tt»U(7.T--y7"S4),^F]f65^S;*J.^<);i.-;i.CAAf % 

[0373] HC,«mW*»'5*m7.x'^7"S6)lC<fcoT±L;'^f-fi;if-iL;tii-^a:,*ff^;ii;t 
td^^'CM t - M „ , M ^rofi4^<?t::l:ifUTt^<.^rofeaSM5a6?l(S2 - ...7>x')'7'S9 - 

Ix'T'yy's]]). 

[0374] *t9A.jl.Mt^I|S(7,7^-y7"S3, S4, S5)l*,B}ai0'7'Mjl,#l-tXS{7.7^'J' rsi , 
S2, S7)C,liUT,)±@ UTt^^*^7-tz;K;±B/t^^■feJ^)C^M■r?)(aigSUT2**) 3x3x3 

(5j^^-ti;L)<Dfit^(3;^;j?e^ii)i*itz^i±-r«>"W)I"<D^ii<D^/KjK;)fijN , , "m'Bmm."<D^m<o 

[0375] ^tM?lJS«Xg(X7^'y7'S6 - S7 - S8 - S9 - S2 - ..Jtt.^ALjUictf^Xg 
(X^^i-rsS. S4, S5)-CStHU t7^JKDSt(N j . N ^ , N €^fllTW^$iJ*9^-;HC A 

;t)-r«.toa(7.x'j'rs5 - S6)€, 3;!5:7cii®««^-r%7i^'>-fe>)Kc*tuTM5!iwics^-rsx 

[0376] CtiCJ;Vj,f ■^T05<|^^7-ti;i,H:, "WiS", "IE®agJ"Sa«":^lll"ro^^L— l<€/T^-r30 
omm(u t . M ^ , M 1^ )<7)4'T-®:*:ffi«t?.^7^7.Cd^^T9Ai>)l.#lt*ti«>(7.x'yrsio, 
sn). 

[0377] ;^:C,;±i7t^^-tzjHC5ISf ^3 x 3 x 30^itrttzait*'W)S", "E^iIiq"St>-'^ 

[0378] StM^!lM«Xg(X7^'^7°S6 - 57 - S8 - S9 - S2 - ...)T-ffl 6 ti*M3ffi?)iS 
*J«|jl-->l|.4, if thenelse^#3^:3K^T-^*tity.T(»-IU-;KiC(2-11 ))T-Ji^UTU-5. 
[0379] 
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Rl: if N ^ > 1 and N 1^ S 2 and N ^ = 1 then u ^ J, M ^ I, M t , R2: else if N ^ > 0 and N 
^ S 1 and N J = 1 then u j t, n „ i. M i. R3: else if N ^ = 0 and N ^ 1 and N ^ S 1 
then M , i, M „ t, M t, i, R4: else If N ^ > N ^ +12 Then u j t, u ^ 1, M i, R5: else if N ^ 
> N J +12 Then n ^ i, M „ 1. M ^ ^. R6: else then n ^ J. M „ 1, M t, t 3^(2-1 1) 

(tt'b, A A rtt(Dfg:tZ26«'^Sfe€iDK.«>C tC (A + C)^MM^^)^W^, A A ll*<D{i#6^ 

^t, R4S?>'*0^iJR5B12,)±i7j-x^1z;HC^^-r^3 X 3 X 3<7>^ac^3t^TN „tH ^0) 

iit%*<fco,M^Tll^fiSc#»tfe©T■*?>.*llffi}B^ro)aMth3gji(DJiffl5!laT■H:,(2- 

n)5CtCd3tt*IB^1 iroJgMSiSC = 0:25tL.T33tJ,«*'1.0«S^tttCa:1.0tZ,Sfc 
0.0<fc U < * -3 1 1 1 CttO.OC U T . 

03801 [A#fl5(ca:,^*^7^2>I^C-^t^TR1 ~ R6tt}i#CC&a^rti,i:n*'#'^aU t^-^c 
tt^<7)JI/-;i.l*MI*n*.^t,C<D?7 7vYMSt*M5!l6?!CZi^vj]ilL^T*5ti,±16a*^7t 

[0381] ^t,Jlffl*-:7-t2JL<Dj#Olt3l", ■■iEmffllR"R?>'"Jt^"CDlNf"*i*©S,^«flJUST 

fe,JlfflClt3S''(J6*t^t*''iE^^iq'')tZgT^^'U-K(7);^tU5)^^t;i.CW;!f'#1±t-*^^, 

^T;^t < , "it^-t-iE^mq" (*«US:")H'3S")tZ)S-r^>^^U- Km b*^" n (^^^'l*" j 
U 'h^ < *IT IK (R3, R5#M). 

[0382] miZ,io^7ti^iL}l<D"^^"e i,t(D<fl.- Km (,#"=l9]«)(*'h**-3 fct UTfc^fflC 
2-3M±<7)"li#", 1 -3M±<7)lt}§"6 U^<O^U- Km jt"^#"6 <7)^*'U- Km 

^ ro^' U- Km „tt *<lCM*ff* tiT ^,^ < (R1 #bs). 

[0383] 3o<?)5'^XC^^^*nt7t^^-tJI.T-"-5?CMUT16a,*^-tzJLroaiSttCdi-:3T 
H^fltSro ^ =£ M * .^lliffiJBl§<Dlijia HiMiiT'toJI t * ^' t^T--- 5? 0 1 6a ROI 
(Region of interest)C^^t-^®Ji?I«*""IESiIiR"C<i:. o T ffl^nx U% SB $IttET-$ ,^ 
t <D fI^<D + CIS t ^ ^ *iT t\ 2>"iE^mR"^ ^fc^^;*'* C T- ,*tll 

ROI i: % tz « lt% BaiF©«SEXf JJ:©<fc d J* -IL- JUTj*^* . 

[0384] f^^sS.ihad) 16a*^7-b;i,T-'-$t(D±##'"E^a^s"CZ«fc-:>Tffl^tl«fcffiSU 

[0385] ihS(2) lSm*^at-3<D"W^"<D3j<-:7-|2jlCaifiL.Tl^*"»jS"Al^^7-|i;i,«t^'TS 

m b T , ti 6 <D * ^ -fe € ItJf 1" i: 5 A^jU # l-t -r * . 

[0386] ^a(3)$aa^*aa(i)icMUT, "stjai", itji2" .... 'f^mn"oj^o\zmmomm^ 
^ u > •i^' -r ^ . c & a ^ ^ 7 1 <i »■ , jic <D fea c ^ * . 

[0387] iha(4)7ALU>-?«tiflt^k"(k= },2.2 ...,n){Z-0[,'^X,ts'J:L-A<OAt^/f 
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Technological Challenges tumor from ultrasonic three-dimensional 
images (in particular, breast tumors) can be found in areas of high 
accuracy, good Repeatability can be automatically Extracted to 
determine the malignancy. 

[Resolved] means using technology such as diagnostic ultrasound 
visualization of three-dimensional images Extracted as (benign or 
malignant) tumor surface area and volume of VS ratio of parameters 
of 5 / V ratio to define the parameters using quantify the irregular 
shape and uneven surface of the tumor, consisting of the biological 
and MRI images or ultrasound images of the three cancer tissue from 
normal tissue to extract the boundaries between dimensional image 
represented by the organization (in particular, breast cancer tissue 
(breast cancer)) to diagnose tumors that can be adapted to detect the 
pathological diagnosis support system. 



View patents that cite this patent 

[1] claims data to generate a voxel on the internal structure and surface structure of 
the object probe shall be measured using the probe while scanning the surface of the 
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object under test and three-dimensional image acquisition process, said three- 
dimensional image Following the acquisition process, each voxel of the data extraction 
process and we shall make a final decision of the tumor area to pick out the tumor 
voxel data to be Inferred Defajii tumor process and perform the fuzzy reasoning 
process, Following the extraction process such tumors, malignant tumors and 
equipped with automatic identification process to determine the degree of surface 
Irregularity of the tumor voxels Inferred be based on data such as a tumor, said three- 
dimensional image acquisition process is measured and process data to generate a 
probe on the probe surface structure and the internal structure of the object probe 
shall be measured using the probe while scanning the surface of the object, said 
conditions attached to the probe, said probe during scanning, spatial position and / 
generate them synchronized operation of the object probe data measured above the 
coordinates of the probe to measure the position in question, or three-dimensional 
position sensing and processing, when performing said data collection probe, and 
tracking processes to coordinate data collection in sync with the probe said needlei^^ 
our collection of data, coordinate data using a needle probei^j^said synchronized data 
and probe data and said this, three-dimensional image data to generate 3 
transformation processes and dimensions, go linear three-dimensional image 
interpolation image data, converting with an isotropic voxel data for the same voxel 
corresponding to two different values if one or more with an average value of these 
voxel of the voxel data that such a process and has raised three-dimensional voxel 
data, said the tumor extraction process is different for each said voxel data, and the 
area of the tumor and surrounding normal tissue on ultrasound imaging in fuzzy 
membership function used to infer the distribution of certain statistics about the 
boundaries of the two [0.1] Expressed as a characteristic amount calculation process 
and distribution of the classification, based on fuzzy reasoning process with the 
relevant membership functions membership functions and processes, including 
automatic generation process of automatic extraction of the tumor region by 
combining the distribution of the statistic in question, the above fuzzy inference 
process consists of membership functions and fuzzy rules contain such generated 
based, and each voxel, and the fuzzy inference process to classify a certain number of 
types of space, and processes to be performed on each voxel based on the non-fuzzy 
process of relaxation, following the previous process, and each voxel, "tumor", 
"normal tissue" or "border" has a Defajii process and make a final decision, including 
the processes and areas to fall into one of the tumors, Automatic identification 
process of malignancy above the surface of the tumor as a measure of the degree of 
Irregularity of the tumor surface (S), volume (V) parameters determined using the 
tumor shape (y) process and quantify tumor to calculate the irregular uneven 
parameters such calculations determining the tumor shape (y) Is to determine if such a 
smooth surface of the tumor Is less than a given threshold, with protean tumor 
characteristics such uneven surface or If the relevant threshold decision processes that 
determine and shape, and was diagnosed with benign tumors have a smooth surface 
and shall determine, diagnostic process and the diagnosis of malignant tumors of the 
tumor showing a determination that the uneven surface such characteristics has the 
above parameters determine the shape of the tumor, y = (S ^ / V K, k = tumor 
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characteristics and diagnostic metlnods that are defined by a constant. 
2] The process according to claim probe above the surface and internal structure was 
obtained by doing a probe based on the ultrasonic echo from said while scanning the 
surface of the breast using breast ultrasound from the ultrasound probe, the probe 
process is to generate ultrasound image data on the structure, said three-dimensional 
position detection process, the ultrasound probe is attached to the above conditions, 
the spatial ultrasound probe scanning the surface of the breast in question and 
position / sync them to generate a probe to operate above the coordinate data of 
breast ultrasound probe to measure the position in question or the tracking process 
described above, when performing the collection of said ultrasound image data, said 
ultrasound to collect and coordinate data collection in sync with the probe said 
tomographic image data, said three-dimensional coordinate conversion process, using 
the coordinate data synchronized with the probe, said ultrasound image data, said 
ultrasound Image data and said three-dimensional ultrasound image data Is 
generated, said three-dimensional voxel data generation process, we linear three- 
dimensional image interpolation ultrasound image data, converting with an Isotropic 
voxel data for the same voxel 2 corresponding to different values If one or more 
claims may be characterized by the voxel to voxel data and average values are 
Concerned with how one described in tumor diagnosis. 

Process according to claim 3] The above-mentioned three-dimensional coordinate 
conversion, coordinate data as synchronized data and said probe, said probe, said 
probe three said azimuth relative to the process-dimensional position detection 
process ip, <t> the elevation and roll angle 9 on the transformation matrix T [a .jj (I, j = 
1 ,2,3) using the above probe coordinate data (x, y, 0) for such a transformation matrix 
T [a .jj by multiplying the above the three-dimensional coordinates of the Image data 
(x ', y', z ') claims to be characterized by one to generate a tumor diagnostic methods 
described. 

[4] above claims transformation process in three-dimensional transformation matrix T 
[a .jj for each of the various matrix elements a ^ (1, j = 1 ,2,3) are, a ^ ^ = Cos (ip) • cos 
(0), a ^^ = Cos (ip) ■ sin (9) ■ sin (0)-sin (ip) • cos {<t>), a = Cos (ip) • sin (9) ■ cos 
(0) + sin (ip) ■ sin (<t>), a = Sin (ip) ■ cos (9), a = Cos (ip) • cos (<t>) + sin (ip) ■ sin 
(9) ■ sin (0), a 23 = Sin (ip) ■ sin (0) ■ cos (<t))-cos (ip) • sin (<t>), a =- Sin (9), a = 
Cos (0) ■ sin (0), a 33 = Cos (9) ■ cos (0) 

Characterized by the claims that are defined in two ways described in tumor diagnosis. 

[5] claims statistics given above the amount used in the calculation process described 
above are characterized, above the average intensity for each voxel, the distance and 
the geometric center of gravity of the intensity of each voxel above, and said Intensity 
for each voxel including distribution, said the average brightness, average intensity = 

(IZZf (i, j, !<)) / N ^ However, i, j, k = 0,1,2 N-1 (N: natural number) and, f (i,j, k) 

cell I (i, j, k) represents the brightness value of, N is the size of the reference voxel 
volume, Z is given in the summation sign, said feature amount calculation process 
statistics given above are used, including the distance between the geometric center 
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and center of gravity above the brightness of each voxel, the said center of gravity of 
the brightness of each voxel (g x. g y g j.) is, 9 ^ = (f (i, j, k) • (I +1 )}}/{ ZlZf (i, j, 
k)), g y = {111 (f (1, j, k) • 0 +1))) / {^"^f (i, j, k)), g ^ = (III (f (i, j, k) ■ (k +1 )}}/{ lllf 
(i, j, k)) 

Given in the distance and the geometric center of gravity of the intensity of each voxel 
in question, the distance between the geometric center gravity and intensity = ^^gX-c 

2 ^ (g y-c y) ^ + (G ^y^^^ However, i, j, k = 0.1 ,2 N-1 is, f (i, j, k) in my 

cell (i, j, k) In represents the brightness value, N (natural numbers) will see the size of 
the voxel volume, (gx, gy, gz), the coordinates of the center of gravity of their 
brightness in the reference voxel volume, (cx, cy, cz) is the geometric given in the 
coordinates of the center, said statistics are used to process a given amount of 
operation is above characteristics, including intensity distribution for each voxel 
above, intensity distribution for each voxel in question is distributed brightness = (ZIZ 

(f (I, j, k)-u ) / N ^ However, i, j, k = 0,1 ,2 N-1 is, f (i, j, k) cell I (i, j, k) 

represents the brightness value of, N (natural numbers ) is see the size of the voxel 
volume, u is characterized by claims that the average intensity is given by way 
described in tumor diagnosis. 

Process according to claim 6] above membership function is generated, as a result of 
the state of the surrounding breast tissue and subcutaneous fat thickness by subjects, 
if there is a change in the brightness distribution in statistics, including on breast 
ultrasound images, said the membership function for each voxel using the above 
fuzzy reasoning above three claims that it is characterized by automatic processes to 
create output based on the five-dimensional Gaussian filter Laplace method described 
in tumor diagnosis. 

Automatic generation process according to claim 7] above membership functions, the 
membership function used to create said voxel, said three-dimensional Laplacian 
Gaussian filter g (r) 

g (r) = (R 2-3^^2) / ((2„ 3) l / 2 . ^ 7) . 2 / 2^2) 

r is the distance from the origin, a is standard deviation of the Gaussian is represented 
by three-dimensional, three-dimensional log log output filter and the demand from 
the filtering process, said signed a three-dimensional log output filter zero-crossing 
point, trying to extract the target area "boundaries" and the boundary extraction 
process to extract the three-dimensional log such a low-intensity voxels that filter 
output value is positive "tumor" and classified as tumor extraction process, such 
three-dimensional filter log output value is negative voxels showing a high intensity 
"normal tissue" extraction process and classify the normal tissue, tumor extraction 
process described above in "tumor* and classified the voxels, we handle expansion 
and Contraction, and isolation within the normal tissue occur as a "tumor" or voxel is 
classified as a "boundary" to eliminate the voxels were classified, said, "tumor" as if to 
bind both the closed region and other low-intensity voxels were classified as 
expansion and Contraction process to divide the process, both before and after the 
above treatment process of expansion and Contraction "border" to perform above 
average brightness characteristic amount arithmetic process described above was 
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done only for voxel placement above the value of the Intensity distribution of the 
distance and said geometric center of gravity and Intensity calculation process and the 
above three selection features one voxel to calculate the amount of features, feature 
selection process called voxel volume calculation features three one foregoing for each 
of each claim can be characterized by membership function with the decision process 
and seek membership function of the probability density function according to the 
above five methods described in tumor diagnosis. 

[8] in the claims process described above determines the membership functions, each 
of the three above-mentioned amount of one feature of the probability density 

each factor, P A (x) = x / a ^ • Exp ((-x ^ + Z / Z ■ 1 ^ (xs / or where, I 0 (x) is 
the j^^^j kind modified Bessel function of following 0, Represented in the membership 
function in the decision process described above, the average brightness of said 
membership function, "tumor" on the probability density function Is approximated 
with the Rayleigh distribution is Expressed in "normal tissue" and "boundary" for 
probability density function is approximated by the Gaussian distribution represented 
in the decision process described above membership functions, probability density 
function is approximated by Rayleigh distribution is represented by membership 
functions for distance and the geometric center of gravity above the brightness then, 
the membership function in the decision process described above, claims to be 
characterized by probability density function was approximated by Rayleigh 
distribution is represented by membership functions for the intensity distribution of 
tumor diagnostic methods described above 5. 

Fuzzy reasoning process according to claim 9 above], the average brightness of said 
membership function In the process of generating membership functions determined 
above for the brightness distribution of membership function and the distance above 
the geometric center of gravity and Intensity above Based on the above fuzzy inference 
process consists of membership functions and includes the above fuzzy rules, and 
each voxel said, "tumor" grade belongs to a class of "normal tissue" grade belongs to a 
class of "boundary" of belongs to a class of grade three, including the placement 
process to perform the upgrade using the above two fuzzy rules shall be above the 
average intensity u, the distance between the center of gravity and geometrical center 
of brightness above d, above When the intensity distribution and v, If then else 
conditional rules In the form; 

Rl : if (u Is small) and (d Is medium) and (v is small) then the voxel Is "tumor", R2: If (u 
is large) and (d is medium) and (v is large) then the voxel is "normal tissue", R3: if (u is 
medium) and (d is large) and (v Is medium) then the voxel is "boundary" that claims to 
be represented by five characteristics described in tumors diagnostics. 
Fuzzy reasoning process according to claim 10 above], the average brightness value 
above u, the distance between the center of gravity and geometrical center of 
brightness above d, v said when the brightness distribution, and generate the 
membership functions in the above decision process membership function for 
intensity values above the average, each voxel in each of the above said feature 
amount based on the brightness distribution of said membership function and 
membership functions for distance and the geometric center of gravity for the three 
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classes of people said Luminance Grade belonging to n j I U, m j I D, m j I V, u ^ I u, m 
^ I D, M ^ I V, M ,^ I U, M I D, M 1^ I V each of the first logical step and ask for one, said 
grade nJU, mJD, M,|yu„|U, u^l^lM^IV, Mj,|U, nbld, Mb|v each of the 
value of each voxel above to enter the above fuzzy inference mechanism The "tumor" 
defines the analog value is Rashi u t, tissue "defines the analog value is p ^ 

Rashi or "boundary" defines the analog value is m Rashi including the first two and 
seek a logical process, said fuzzy inference Agency, Rl : u ^ = l^in (u ^ i U, g J D, M j I 
V), R2: M „ = Min (M J U, M J D. M ^ I V), R3: M J, = Min (u I U, M I D, M ,3 I V) 
However ' - 2, a 3) ^ 1 , a 2, a 3 can characterized by the claims 

represented by the operator to select from a minimum of five methods described in 
tumor diagnosis. 

Defajii] in the process according to claim 1 1 above, said the process to be performed 
on each voxel based on the above non-fuzzy process of relaxation above the amount 
of each of the above characteristics of each voxel to the above said three people 
belong to a class of grade one Images (u ^ M ^ M all voxel data in the process based 
on the above non-fuzzy process of relaxation from the three above-mentioned 
placement when running a single area, (1) the focus voxel "tumor" If, "normal tissue" 
and is classified asSshinai voxels, (2) the focus voxel "border" if you must select the 
"tumor" and "normal tissue" adjacent to the voxel, (3) the voxel look "normal tissue" If, 
"tumor" and voxel is classified based on The rules and^shinai, "tumor" and adjacent 
"normal tissue" to "boundaries" is defined as the process including in the process said 
Defajii, said, "tumor", "normal tissue" or "border" make a final decision process in the 
tumor area is classified as one of the all voxels, "tumor" Indicates that the grade of the 
picture m ^ "normal "images showed the grade of p „ or "border" that the image 
of M b grade labeling and labeling process based on the maximum value in taking the 
class, following the previous process, to bind to the 3 x 3 x 3 voxel attention in the 
region of "tumor" of the the label area of N t, "normal tissue" of the label area of ^ 
and the "border" of the label area of N (j.^g^^jj^ process and to compute a unique 
label, said the number of labels j N ^ N and each of the parallel iterative process 
in parallel to repeat the process to enter the local constraint rules including rules, said 
the local restrictions, if then else conditional rules in the form; 

R1 : if 1^ 1 and N ^ g 2 and N ^ = 1 then u ^ M i> M i, t, R2: else if N 0 and N |^ 

1 1 and N J = 1 then m ^ t, M ^ i, M i, R3: else if ^ = 0 and |^ ^, = 1 and „ = 1 then 

M,i,M T, M K ^. R4: else if ., ^ ., +12ThenM t, n i, n ^ else if 
tno Nt>Nn tnb Nn>NT 

+ 12 Then m j M „ M ^, I, R6: else then \i ^ I, \i ^ ^, u ^1, However, the symbol T C 

is a constant value in adding a constant symbol from the value of C i is characterized 

by the claims that have been Expressed as means to reduce the five methods 

described in tumor diagnosis. 

Labeling process according to claim 12 above], if there is a conflict caused by the 
above local constraints, "tumor" Indicates that the grade of the image, "normal tissue" 
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Indicates that the grade of the image, or "border" grade of Gradually to meet the terms 
of the values we claim to show pictures and updated features that include a process to 
update the 1 1 methods described in tumor diagnosis. 

Process according to claim 13] quantitative uneven irregular tumor above, the values 
of the parameters determining the shape of a sphere when the tumor above the shape 
of the tumor to be above 1 and above normalization constant k and the normalization 
process, the tumor above quantification process is uneven irregular, and the tumor 
volume calculation process to calculate the volume of the tumor voxels above the sum 
of the configuration of the tumor was Extracted and finally said, the labeling for an 
outline of the tumor voxels, adjacent 3 The combination of creating a single voxel and 
processes, followed by one® Hthis process, said third adjacent to the tumor surface 
and above the sum of the area of a triangle formed by the combination of two voxels 
and processes, including tumors Including claims that the process be characterized by 
one method for Calculating surface area of described in tumor diagnosis. 



Description: BACKGROUND OF THE Invention [0001] 

Technical Field of the Invention The present invention belongs, with regard to three of 
the affected areas to support the identification of tumor diagnostic equipment to 
Evaluate the quantitative measurement of geometrical irregularities on the surface of a 
solid tumor that is displayed in two dimensions, in particular , In vivo magnetic 
resonance imaging (Magnetic Resonance Imaging: MRI image), such as ultrasound 
images from two or three-dimensional tomographic images of normal tissue from 
cancer tissue to extract the boundaries between dimensional image represented by the 
organization (in particular, breast cancer organizations) on how to diagnose tumors 
that can be adapted to detect the pathological diagnosis support system. 
[0002] 

[Technology In recent years the main cause of death of 40 women in one unit Breast 
to breast cancer has been found (measured object) in the diagnosis of tumors, X-ray 
Mammography and ultrasound are used and an ultrasound. 
[0003] Features of malignancy is to have a complex contour irregularities when 
compared with benign. The diagnostic imaging of the breast is commonly used 
geometric features like this. Mammography is X-ray for the breast X-ray transmission 
image is from a Relatively high spatial resolution can be obtained, for evaluation and 
extraction of tumor Imaging, medical ultrasound equipment and in vivo using MRI, 
create three-dimensional image data are becoming more prosperous as the 
technology used to make the diagnostic process. 

[0004] The diagnosis Kei^lj^to target cardiovascular disease and heart, blood vessel 
walls due to the time change of three-dimensional motion of the same area at high 
speed to obtain three-dimensional distribution, spatial correlation between the two be 
able to quantitatively assess the Ue have a strong desire to improve the accuracy in 

diagnosis. 

[0005] In such diagnostic cardiovascular disease, changes on the time axis and three 
original image data needed to build the image dimensions is more than one phase 
during one heart beat (phase) with a whole heart over a multi-slice (multi-fault) and 
statues, as morphological Information, cardiac and vascular lumen area, and the Image 
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boundary walls and other tissues or blood vessels, also features an Image of the heart 
and vascular blood flow in three-dimensional space be required to obtain a 
distribution image. 

[0006] Here, the diagnosis of breast tumors using ultrasound images generated by 
ultrasound. Mammography above have several advantages when compared to. 
[0007] That is, 1. Ultrasound image of the ultrasound Images can be obtained as a 
transparent image instead of two. Ultrasonic probe surface (surface of the breast) only 
make contact, you can look inside the breast to Facilitate real-time, 3. And it is less 
painful for the person being tested. 

[0008] Therefore, the Examiner, while Observing the ultrasound image on the screen, I 
Decided to scan all over the Internal Mammary What is the discovery of the tumor with 
high accuracy can be expected to be able to determine the malignancy as well. 
Mammary tumors displayed characteristics of the ultrasonic echo image, compared to 
normal tissue in both benign and malignant, the echo level, ie the lower the brightness 
of the image. This Is the difference between the two using an ultrasound image 
brightness level (ie, benign and malignant tumors), which means that It Is difficult to 
determine. So, that has been previously disclosed technology is used irregular 
geometric shape of the tumor contour in ultrasound images, benign and malignant 
tumors), but can determine the normal tissue, and ultrasound images There are just 
difficult to understand the characteristics and problems of malignant tumors . 
[0009] In these cases, the tumor if the three-dimensional display so you can easily 
observe the geometric surface, which is expected to be more precise diagnosis. 
Therefore, the three breast tumors should be possible to collect accurate dimensional 
shape. 

[001 0] The breast is a superficial organ, for very flexible and sensitive in diagnosing 
breast everyday to scan the surface of the penis while subtly adjust the position and 
orientation of the ultrasound probe by hand with the Examiner are obtained by cross- 
sectional imaging of breast. 

[001 1] The image of the Internal Mammary ultrasound echoes as a method to obtain 
three-dimensionally, how to manually scan the surface of breast ultrasound probe 
inspection (scanned document) on how to scan and mechanical (mechanical scanning) 
have been disclosed. 

[001 7] As this type of traditional tumor diagnostic methods, for example, U.S. Pat 5- 
1 2331 8 Gazette have shown that the volume (the first prior art, Figure 33). 
[001 3] That is one of the prior art devices, the ultrasonic pulses Transmitter data 
space in which to measure the device under test, on the basis of the information 
reflected echoes come from within the data spaceiS, under test the ultrasound image 
display device to be displayed in the image, and store the memory of the information 
in the echo reflected from the device under test to come, a way to specify any given 
region of interest in the region of interest in spatial data, spatial data, means to 
specify any given search area for the region of interest within the search area, and a 
means to extract the region of interest Tekusuchapatan Extraction of texture features 
in the region of interest, the amount of the search area to extract texture features in 
the search area extraction Tekusuchapatan means, and the region of interest was 
Extracted by means Tekusuchapatan Tekusuchapatan Extracted region of interest, and 
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comparison means to compare the search area Tekusuchapatan Tekusuchapatan was 
Extracted by means of extraction Tekusuchapatan search the area, including the 
texture means of Comparing patterns, we have adopted the agreement compared with 
the fuzzy Tekusuchapatan Tekusuchapatan search area and region of interest, which is 
configured to output the similarity of the search area and Tekusuchapatan 
Tekusuchapatan region of interest. 

[0014] In one of such prior art devices, and are compared with Tekusuchapatan 
Tekusuchapatan the region of Interest within the search area of data space. And in 
these comparisons will be made based on the determination of the differences 
between these fuzzy agreement. And the decision will be made by consensus based 
on fuzzy difference, on the recognition of abnormal and normal areas of the 
organization, in the data space can be set by the recognized boundaries of normal and 
abnormal areas and these where extraction is made of an abnormal surface. 
[001 5] In addition, within the data space, the rectangular X and Y direction and Z 
direction and each direction of 360 ° with each set and three-dimensional region of 
interest and three-dimensional search space to search over, all aspects of the 
rectangular the X and Y direction and Z direction and the direction that data will be 
taken, will allow the three-dimensional image display loyalty to the state to meet the 
organization by using this data. 

[0022] In addition In addition, the first prior art devices, taking into account the 
abnormal tissue that can be found by looking at the degree of Roughness andll^so 
blurred image of the organization is exposed to the doctors, the organization define 
the amount of texture features, such as Representing the degree of RoughnessfiSSso 
blurred, and further define the tissue-specific texture features Tekusuchapatan that 
the amount of certain parts of the organization will be measured (Spatial Data) We are 
part of anomaly detection by Tekusuchapatan continue to explore. 
[001 7] In particular, and set the region of interest in space exploration and space data. 
Comparing the regions of interest and Tekusuchapatan Tekusuchapatan of this search 
space, texture and interest in space exploration space Extracted Tekusuchapatan have 
the surface where the abnormal tissue to detect abnormalities in the data space by 
detecting the difference in the pattern. Note. Regarding the region of interest and 
comparison Tekusuchapatan Tekusuchapatan search area, determination of these 
differences has to be based on a fuzzy consensus. In addition. In undertaking the 
three-dimensional image display, within the data space, the rectangular X and Y 
direction and Z direction and each direction of 360 ° and three-dimensional region of 
interest and three-dimensional search area is set to explore and over-running the 
analysis using three-dimensional, respectively. 

[0018] In addition, other tumors as diagnostic methods, for example, U.S. Pat 5- 
1 2332 1 Gazette have shown that the volume (second prior art, Figure 33). 
[0019] The conventional technology that is two devices, the ultrasonic pulses 
Transmitter data space in which to measure the device under test, on the basis of the 
information reflected echoes come from within the data space, in the device under test 
to make the image display, memory and store the information of the reflected echoes 
coming from within the device under test, and the means to specify any given region 
of interest in the region of interest in the data space, space in the region of interest in 
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space exploration for data way to specify any given search area, in the region of 
interest tech Region of interest extraction means to extract the amount of 
Tel<usuchapatan Sucha feature, and means to extract the search areaTekusuchapatan 
Extraction of texture features In the search area, and region of Interest was Extracted 
by means Tekusuchapatan Tekusuchapatan Extracted region of Interest, provide a 
means to compare the comparison Tekusuchapatan Tekusuchapatan search area has 
been Extracted by means of the search area Tekusuchapatan extraction, tissue 
abnormalities, such as by looking at the degree of RoughnessfflSSso blurred Images of 
the tissue exposed to the doctor considering that he can find to define the amount of 
texture features, such as Representing the degree of RoughnessS^>jet so the 
organization is to further define the tissue-specific Tekusuchapatan that the amount 
of texture features, to be measured and some parts of the organization (spatial data) 
that was run by The detection of partial anomalous Tekusuchapatan continue to 
explore for. 

[0020] In particular, and set the region of interest In space exploration and space data, 
Comparing the regions of interest and Tekusuchapatan Tekusuchapatan of this search 
space, texture and Interest In space exploration space Tekusuchapatan to extract the 
surface of the places were the abnormal tissue to detect abnormalities in the data 
space by detecting the difference In the pattern. Note. Regarding the region of 
interest and comparison Tekusuchapatan Tekusuchapatan search area, determination 
of these differences has to be based on a fuzzy consensus. In addition, in undertaking 
the three dimensional image display, within the data space, the rectangular X and Y 
direction and Z direction and the direction of each region of Interest 360 and three- 
dimensional, three-dimensional search space and is set to explore and over time the 
analysis was run using three-dimensional, respectively. 

[0021] The configuration of the above two techniques in the past, and are compared 
with Tekusuchapatan Tekusuchapatan the region of interest within the search area of 
data space. And In these comparisons will be made based on the determination of the 
differences between these fuzzy agreement. And the decision will be made by 
consensus based on fuzzy difference, on the recognition of abnormal and normal 
areas of the organization, in the data space can be set by the recognized boundaries 
of normal and abnormal areas and these where extraction is made of an abnormal 
surface. Also, within the data space, the rectangular X and Y direction and Z direction 
and 360 respectively to set the direction and interest in each of the three-dimensional 
space and three-dimensional search space to explore over time for all aspects of the 
rectangular X and Y direction and Z direction and the direction that will be taken, the 
data has been disclosed that would allow the three-dimensional image display loyalty 
to the state to meet the organization by using this data. 

[0022] and other tumors as diagnostic methods, for example, U.S. Pat 9-1 34434 
Gazette have shown that the volume (third prior art). 

[0023] The conventional technology that Is three ways, one of the image For many 
points in the part, and set a pair of phase vectors Is called composition formed by a 
characteristic value obtained from the intensity distribution of each point In the near 
part of a picture of a given type of logical structure and is composed of stages and the 
classification system used to determine the probability of belonging to the area vector 
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associated with point or anotlier portion of the image area corresponding to the 
cancer. 

[0024] and other tumors as diagnostic methods, for example, requests for special flat 
No. 4-1 1 0305 (prior art 4, Figure 34) have shown that. 

[0025] In other words, the fourth prior art imaging equipment, MRI and ultrasound 
derived from two or three-dimensional, or suited to dimensional image data 
processing, in particular, the feature information useful for diagnosis of the image 
processing unit that can be Extracted quickly and efficiently, to process each pixel of 
the two-dimensional image space corresponds to one element array elements Fuzzy 
Fuzzy ranl<ing officials of one-6A, 6A to Using an individual to be determined by 
the fuzzy inference of the pixel values, when three-dimensional image data 
processing, the fuzzy pixel elements, the number of fault plane, in a pre-defined fault 
plane at least as many established and multiplied by the number of pixels, is to 
resolve the issues by working in parallel to each fuzzy element. 
[0026] In other words, the fourth image processing apparatus of the prior art, the two 
element array of fuzzy ranking officials of many-dimensional Image space for each 

pixel and 6A 6A equipped with Imaging consists of each of the fuzzy elements we 

have entered to run in parallel two fuzzy reasoning rules and membership functions 
based on pre-defined dimensional image data for each of the fuzzy element has been 
determined that the value of the pixel mapping. 

[0027] In addition, multiple fault plane as input data three-dimensional image 
processing, image processing apparatus of the fourth conventional technology, the 
fault plane, multiplied by the number of pixels in each of at least a pre-defined fault 
plane the image - processing device equipped with a fuzzy number, each of the 
elements of fuzzy image processing, pre-defined, and have the independence rules 
and membership functions for all pixels, given three-dimensional space running In 
parallel, such as feature extraction process for extracting the boundary points. The 
number of elements of the fuzzy image processing, where it has been Decided by 
multiplying the number of features at the same time you want to extract more. In 
addition, the Input rate is Katsu Sono sequential input data for each fault plane, when 
compared to the slow speed of the fuzzy elements, one block to handle the fuzzy 

elements of one fault plane 6A 6A as a unit, one one or more blocks 6A 6A- 

down chain of image processing, one of the characteristics of one single block 6A, 
5A fault plane that is processing the data is entered using the sequence. 
[0028] By the way, medical ultrasound equipment and in vivo using MRI to create 
three-dimensional image data, the diagnostics line If U, in general, formed the basis 
of the data captured by the echo of the ultrasonic transducer to the body. If you want 
to form a two-dimensional tomographic images, for example, be converted into pixel 
values captured at the level of echo data in the two-dimensional echo data acquisition 
area. Also, if you form a three-dimensional ultrasound Images, captured using the 
echo data in a three-dimensional echo data acquisition area, on a three-dimensional 
contour of the particular organization first, then the tissue surface, for example 
intensity is processed, Is formed by the three-dimensional image of this organization. 
[0029] If a particular operation of the organization in a cross-sectional two- 
dimensional ultrasound Images, operators, etc. If a particular volume of tissue 
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formation and three-dimensional ultrasound image or the outline of the organization 
(the boundary between the organization) need to extract. 

[0030] On the basis of several characteristics about the amount of tissue image, as a 
way to extract accurately diagnosed tumor tissue boundaries do, for example, 
requests for special flat No. 5-33361 7 (No. 5 prior art, Figure 35) as shown in there is 
something. 

[0031] n5^^^mmi&mmi&w^ma.M=»^&mm^m^t^i^n><Dx^-^—$i^ 

©The average value of p and 1 2B that Computes the arithmetic average value of data 
distributed across multiple echoes of the information contained in the area variance ct 
value of the operator to operator and 1 4B, the average value m and variance o" 
organization based on the arithmetic difference between stressed and the operations 
of an organization that emphasizes differential data output value of new echo 
attention (not shown), and consists of boundary extraction and to contain the 
Extracted image after highlighting the difference between organizational boundary, 
echo data, attention perform image processing for stressed ultrasonic tissue 
difference operators we emphasize the difference In every organization, the average 
value of echo data in the reference area of distributed data centers and m and (rvalues 
echo seeking attention, they mean value p and variance a the operators sought to 
highlight differences based on the organization. This will improve the accuracy of 
boundary extraction, image average value p and variance a the process perform a full 
scan highlighted the difference between different tissues can be recognized by taking 
into account the overall organization, and also the Ministry of fuzzy inference 
operators highlighted differences 28B in the organization The fuzzy reasoning 
operations performed by different organizations and stressed configuration, 
complicated and unnecessary to create a table for emphasis tissue difference 
operators were not required to create a table with a huge and wide. 
[0032] The first five of the prior art ultrasound imaging equipment, the degree of 
separation of fuzzy inference operation part 28B that Computes the degree of 
separation from the organization's output and 52B, 28B of fuzzy inference to 
determine the membership function with the a means to set the parameters, based on 
the degree of separation of multiple tissues obtained by sequentially changing the 
parameters of membership functions to Optimize the parameter settings and 54B, the 
image after boundary extraction for differential tissue stress Extraction of conduct and 
established a boundary had been performed by the feedback loop to Optimize the 
membership functions. The fuzzy inference section 28B Achieved by the feedback 
loop to Optimize the membership function to be established, to determine the 
membership function parameters The degree of tissue separating the operations 
sequentially while changing the data, the optimal set of parameters based on degree 
of separation that organization that you go to the stage before the actual image 
processing to Optimize the membership functions, various organizations was 
organized to perform under stress difference corresponding to the most appropriate. 
[0033] The conventional technology like this one - five in the first conventional 
technology, the image of the Internal Mammary ultrasound echoes as a method to 
obtain three-dimensionally, how to scan the surface of breast inspected manually by 
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the ultrasound probe (manual scanning ) and how to traverse the mechanical 
(mechanical scanning) are generally used. 

[0034] 

[Problems to be solved by the Invention] However, one of the above prior art - when 
considering the first five mechanical scanning technology to perform traditional 
because of the delicate tissue in the breast is very flexible, mechanical scanning, 
because they have breast tissue compressed by The ultrasound probe and mechanical 
scanning ultrasonic probe in the shape of the tumor with high reproducibility (three- 
dimensional ultrasonic image) can not be obtained. 

[0035] Meanwhile, one of the above conventional technology - even if the fifth man to 
run a scan prior art, if you scan the surface of the breast experienced inspector 
manual scan, you can compress the breast Instead, fewer artifacts, it is important to 
get the high image fidelity. Other words, the surface of the breast by manual 
inspection skilled (manual) if you scanned in, in order to slightly adjust the position 
and orientation Examiner ultrasound probes, fewer artifacts, ultrasound and high- 
fidelity 3-D Images can be collected. 

[0036] In addition In addition. In order to achieve this kind of manual scan, you need 
to manually scan for tracking In real-time ultrasound probe position and posture. In 
other words, the manual scan ultrasound images to collect three-dimensional case, 
because the voxel data conversion is required, it is necessary to record the data of 
ultrasound probe position and orientation of the image and the corresponding fault. 
In addition, to provide high-speed acquisition of image data, it is important that the 
memory of the machine to transfer data directly to calculate the position and 
orientation of the ultrasound probe as well as ultrasound images obtained while 
scanning the ultrasound probe. 

[0037] The invention therefore, the conventional problems like this (first issue) and to 
resolve the issue, in particular, the three ultrasonic echoes obtained using the 
ultrasound probe is attached to position sensor dimensions from Mammary gland 
(measured object) is Extracted, the three-dimensional shapes (three-dimensional 
Images) and benign tumors from three-dimensional surface, Ideal for tumor imaging 
system to identify a diagnosis of malignant breast cancer The way to achieve that 
purpose and diagnosis. 

[0038] In contrast, tumors (especially breast cancer) to the surface and to Evaluate the 
three-dimensional view is that It is Important to extract the area of the tumor from 
ultrasound Image data acquired voxel. Moreover, breast ultrasound Images, the 
Speckle Artifacts such as noise and acoustic shadow, missing edges, some specific 
difficulties, such as ultrasound images there is a non-tumor areas, such as low- 
intensity muscle layer. 

[0039] However, by a simple threshold to prepare for the two breast ultrasound 
Images to perform a second thresholding method to perform Image processing such 
as binarlzation and differential operators of four or five in the prior art conventional 
technology, the Mammary ultrasound images for image processing using two methods 
for image processing and derivative operators of traditional values and even go in the 
second sentence of the various fuzzy reasoning, in The Roots, to achieve the 
extraction accuracy and expected considered difficult. 
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[0040] The image processing techniques using this l<ind of tumor found in high- 
precision, in order to achieve a decision and malignant tumors is that they need large 
computer resources and a complex calculation algorithm had problems. 
[0041] The invention, these conventional problems (second issue), and to resolve the 
issue, in particular, three dimensional LOG (Laplace of Gaussian) membership 
functions automatically created using the filters using fuzzy reasoning and relaxation, 
and each voxel "tumor" , "normal tissue" between the two and the "boundary" of the 
three classes of one, based on the results, the tumors by determining the three- 
dimensional space, personal computers (PCs) with a short small computer resources 
much computing power ( speed), calculated (Image Processing) provides a simple 
fuzzy Inference algorithm that can result, three-dimensional ultrasonic image from 
tumors (especially breast tumors) can be found in areas of high precision, of how to 
achieve better diagnosis of tumors can be automatically Extracted to determine 
reproducibility of malignancy and has two purposes. 

[0042] By the way, the greatest characteristic of breast tumor diagnosis and 
differential diagnosis of malignancy can get good at stake, the most important among 
them is 1 cm smaller than the diagnosis of cancer determination. Benign tumors, such 
as circular or oval in shape and contour the "smooth Hitoshi Katsu" is. However, 
malignant tumors, such as crab-shaped or star-shaped contour shape "properties of 
Irregular and bumpy" exhibit. 

[0043] However, one of the first from the prior art described above five standard 
ultrasound techniques, such as conventional technology, the characteristics of the 
commonly used geometric shapes In such a tomographic image, the tumor is still 
small When the only case observed In tomographic images is difficult to know whether 
the things that are benign or malignant tumors of the (cases) are found many. 
[0044] The conventional technology of the above from one of five quantitative 
assessment of the only malignancy that ultrasound technology used in conventional 
technology, such as normal (to find) as the aspect ratio of tumor area (width depth 
ratio, or D / W ratio, S / V ratio), ie, the ratio of longitudinal diameter and transverse 
diameter of the largest in the tomographic images of the tumor (the ratio of major 
axis and minor axis) Oh also be available Ru. 

[0045] In other words, these tumor area S / V ratio using the case, the cancer Is S / V 
ratio but a value that is larger than benign tumors, certain criteria can not be found. 
So generally, the tumor area S / V ratio value of 0.8 or more malignant tumors, benign 
tumors below 0.6 and between 0.6 - 0.8 tumors of suspect cases and that. 
[0046] However, such assessment of malignancy is obtained and the assumption that 
the most accurate tomographic images of the tumor, plus more, if the tumor is still 
small, even in benign tumors the area S / V ratio is that there are issues that tend to 
be high. 

[0047] The invention, these problems of conventional (third issue), and to resolve the 
issue, in particular, visualization techniques such as using diagnostic ultrasound, 
three-dimensional images were Extracted as (benign and malignant) tumor surface 
area and volume of VS ratio of parameters of S / V ratio to quantify the irregular tumor 
surface contour and define the parameters using the body consisting of MRi images or 
ultrasound images and 3 cancer tissue from normal tissue to extract the boundaries 
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between dimensional image represented by the organization (in particular, breast 
cancer tissue (breast cancer)) tumor diagnostic methods that can be adapted to detect 
the pathological diagnosis support system, personal computer (PC) with a short small 
computer resources much computing power (speed), calculated (Image Processing) 
provides a simple way to diagnose the tumor, resulting in a tumor from ultrasonic 
three-dimensional images (In particular. Mammary tumors) can be found in areas of 
high precision, of how to achieve better diagnosis of tumors can be automatically 
Extracted to determine reproducibility of malignancy and has three purposes . 
[0048] 

Means to resolve the issues [claim] was done to resolve the issues mentioned above 
the invention of the probe inside the body to be measured using such a probe while 
scanning the surface of the object under test voxel data to generate the structure and 
surface structure of three-dimensional image acquisition process, said following the 
three-dimensional image acquisition process, each voxel of data, we infer that such a 
process is running Defajii tumor processing and fuzzy reasoning for the tumor extract 
and process the tumor area make a final decision is to pick out voxel data, followed by 
the extraction process such tumors, the degree of surface irregularity of the tumor 
voxels Inferred be based on data such as a tumor are equipped with automatic 
identification process and to determine malignancy. Above where the three- 
dimensional image acquisition process, and process data to generate a probe on the 
probe surface structure and the Internal structure of the object probe shall be 
measured using the probe while scanning the surface of the object under test, said 
probe conditions attached to the spatial location of the probe and said during the 
scanning / generate them synchronized operation of the object probe data measured 
above the coordinates of the probe to measure the position in question, or three- 
dimensional position sensing process t .talBRitx— <DiRS^^T-5^{C,SSSt|-7-'— $i 

^mmi\-7'-^ tmmbrzm^y'D-ymm'r-'^'tmi'x . 3R7tmm'r-^%^!S.t^3)k 
[0049] mmm^iii^mmmi^,mK^<c>iL)iy'--sio^<i \z^ux M^^m»±i;zm-t^ 

t«.><>A-v7 7'Hg!iro[0.1]K^^(DiS*j^^5tUT«m-r?>!|$aaaiSxgfc,^^><>Av 

y|l»Raf77v■<;^-;»^«#^T-««^♦^?>B0lB7rv-1'^6f&ilgCS■^•t^T,#7l^'?■feJ^ 
« .mSlfcro $t -r 7*«)^«JC ^ ^ 7>5* It -r % 7 7 5; Y JSMxg t .!ftMac a^' l\ t 7 T V ^' 
^kiiS€#*':7-tJHC?^UT^Te'X@t,iiXglCMl,\T.#7K^-li;i.$, -Jt^-, -JE^SiR"^ 
1 1*":^^"(7> U t' tC ^ U T Si^fIii<DS^S*i^$ ^f O Xgi: «^ tJ 7= 7 7 V -r X@ t « 

[0050] mm'&mm^mmmmi;iiMmmmmvi(om&<om^[,^^m^mmt i,xmm<r> 
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10051] Bu!3fflil»«*J^n^^-:S?l*, Y = (S ^ / V ^ ) / K, K =^IS[T-^«« tlTt^S. 

[0052] im^mcBm<r)3'A7bmi^mnmmiz.kitLti^,ra-7^^ci;irD-7m^'^tii 

tt,Cmltti-x-$!<Di|Xllt|H|ffiUT7°P-yM#.x^-5i51XJ|-r^.^t\ The three- 
dimensional coordinate conversion process, using a probe coordinate data 
synchronized with the probe data and probe data to generate three-dimensional 
image data. Following the three-dimensional voxel data generation process, we 
three-dimensional image data, the linear image interpolation, while conversion to an 
isotropic voxel data for the same voxel corresponding to two different values if two or 
more voxel data and the cell Is the average of these with me. le, the position data 
measured by means of sensors attached to the probe position detecting probe (probe 
means of coordinate data), using data from the probe into a series of voxel data 
obtained by means of any scanned probe be able to. 

[0053] Such three-dimensional image acquisition process is suitable for applications 
such as cell data to create the objects we have measured as a probe of the delicate 
breast tissue with a very flexible structure. In other words, the manual scanning probe 
data were collected to adjust the position and orientation sensitive probe means to 
manually scan the surface of the breast is experienced inspector conventional 
(scanning) and work yourway mechanical probelcS^T*.><?3 — :^)-'l/SS(7.+ -<' ~>-J^) 
#«C^t;^T,rP-7'^aclSVH>H-t6#it7°P-7^M1*ai-b>W7>=? + r>^f4'(DrP 

r P - 5? ^£ 4:^ U , S 7 + > -^^ IgA', c 51 JR^(7>+ + - > ) fc IISB 

t ; u - 5! c ^ m T- 1 ^ o c % * . 
[0054] ^t,asffltii*aaji8tzjini*',i|#iiia;i^xgtf',7ii:5'iz.;i.T-'-$!(D^<? izm^x, 

i3^^tibxmmt^T.m'&mn^^.mit>.yj\i^yy'mm^m^mjLmff,>i.yj\~^yrmm 

Log .•?-(0*A©iEm:Rtf-tfP^7P>;/->>>fj&#63oro^77Xt:i*«U,!|$aaC-ot\T, 3-3 
<D^77XCZJlt-%"6L,*"€g^-r.><>AvV7'|||S«««)«)Cfc#"-!?S«.diolC*-i).«roi»: 

a^!^27 -f ;i.5!,^ ttt/xv k;U7 -r ju$!T-<fe u ,il«i^|la■ett*tSi<DJtl?i^llttlc«t^T j;< ffi 

titiTt\5ig[ffi*3J5:7cLOC (Laplace of Caussian)7-rJI.:Sf«fflU\-5i6£m,*^-bJi.7'-5!<r) 

lSl^ro&ET-2;^^iJ^"-fiP t ^ vj ,S t(* 7 -r- ;i.5f<Daji3A'IEftro^ft,-t i5:t'S-tfP3cM 
(Zero crossing)*'^*!* . C ti6 <D tti A (Dlz P ^ P 7 v>^^.^iI,^*-^§ t ^-g. .tJio T, 

3;^J^Log 7 -f *i7(Dif p ^ p v>^^.^ iSS'? t Ucfc ^ t -r-smMSro^ 

#lii:i&:*.^CT-.-t£P^7P'yv>>flCd^%":^^"aaCiP^T.tli;b(DIEfi«'»g(0ffiU"W 
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^aii^zi> t°:L ij v-:x.i?^B$PBi(@3i)cn-*(iHi^s)T-g* .^o A' s/y yMiiro 

^ntt-* Ig€*^TtS .T-'7 7 v-r (Defuzzify)Ig(*,M^tZg^tx tg^7 7 v-f 
^*7t;HZ*tl.TSIffL,C(DXg(|^77'5?'rftjiSroxg)(C^tNT,#/J^^-ti;i,^,"ll'l> 

C <D J; 3 ^ 7 7- y *6 » X g i: 7-" 7 7 V -r I S « ^ W « C t (C J; V J , y f - V ^ U =1 > t: a - 5! 

(PC)@)Srofh»#g;b«€, o t.h^^i;5;zi>tfa-5z u v-XT-^|^^l^(^3S)^ctt»(iHt*^a)T- 
t*cfce>;5:m^/<^77v'r^iftt?ifeMa«ffil^T,#*^-tz;^^l■t■^S", "lEmffliq-RafM^ 

=1 > t° a - ^! U V - X T-^fll Fal( sM) tc tt»(ii«!iha)T € ^ J; 5 ,^<l^E3^J6^;j?7c 

lift* 6 ^ 7 -r x><?^mmmf^ a or-f- ,:^^iB<D5i«,jS5g^ fsji^^ 

0055] [-S-ffl«tt*MJl)igT-tt,SttM3»tt-^(7)^®m;5rmM-«Ct-^ti<fcvjtH£i^S 

s :^M-(b t * t c ,a b t t j±€ spjffl u t yf ^ ^ - 5? 4 t . 

ftc.B^Hfl^s^s^fcxg* ||^Tt* c t (c<fc ^J,^:sa®Jf^^^ro[Hl£I(D]g^^,^si!l 

a^S^a<t;xgl-Mt^T,^(D:®^T-EM<kbt«®Si:ftSroJ±<oyf7^-$zS / V ratio*- 

sttHJStf-attSiSd; vy s^-r c t cai ut .B^^j^xg* nfi^f % c t c j; u 

UtM«Jg!K*J^y\*^><-^J/r?)f^ro|^<g*||T-JB-S>Jl^CMiSfl)*®#'$i6*T$-5t5|3JS 
f ?.-^r,B§m±T-Jfc§«-ttCMJl<DM*'[H]£b0tt«*SUTt\^4:*iJ^T«..B«*il5gx 
a CM T WM^mTM « Sl^i-f * C t C Vj JJI^fiJ^ Xg IZ 33 T «Ji*'>t 6 * T % t *ij 
^ U t as « ^ttffiSI t ^IS L. Ca (Dtt^^ € M U T U t L t M« ^ 1 1^ 

[00561 ■^<D^m,-mitJl(3S)roif$S[-e^*M^aSroHiil^S;S-$*?lMli;iSo>^I^*"a 

[0057] ■r^^5fe,MM!S(Dgil)Sl^li2^X7^A(^a^Br^»v7>7^A)CJ;^T^i6*l^.)i 

5«^53'^F=£SlS<0«SU:-Dlt«)Cfc(»T-g«.+^-7i7.U>5<'U>^^«ffll^-5.C+itZd;vy.Bt 

H fl^^b<£M^f § C t ;f T-S * «fc 3 C * U t t T'ftS=5:^itC 
SoX S^P^^'f ij Bf^'T-g ^ ct; o IZ .-^rolSm.i* tb U itSil^ 3;^7tS^#^bt- % 1 1 CffljS 

as JB*^© ^fRi H « sa^b -r c t c <fc o T f LiS^ff s St g % <fc 5 c ^ ^ . 
[0058] m.m%m^\%n'y >t.-'si-^<r)%)ii,^,-iky no hx-sa^pcoj^^i^zivti-^tu 

[00591 2^tii5|<:iitZiB«<7>l|B^tt, Hf 5^ISlZ!BKroB^l^fflr^)^C33UT,BUlBSH-xa 
*",M#/:^rP 6 W^^?^^ ffl TflStoa® € 7>=t^ -v z:> U iS*" 6 S^?LM* 6 (DM 

- 52 ^ t mt xaT-$ s . lu Te3»:?c{4S^»xg*^. MlBM^ity □ csf vy # w 6 ti 

tiR«T,l,J!i©«®«7.+ + =>'^tf<7>aKiS»5ft7"P-:/<D^F4fi5^<4SSaf/Sttt^» 
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U T SSM^iS7°P-^'M#7---$f €lffiailliS(DSgtfii#C|^MI* ttT^^t* .1513 S 

B^ffi Pb^ « ^T T , 6^ i& 7)< ':7 1 jl. X - 5? CZ t- ^ t ^ C , II - (D pj^ ^7 1 ;l C O t^ T 2 o te( 
±(7)S'S:?>1i«'"*fjSt?>^^»cn6<D3F Voxel to voxel data with said average value. 

[0060] 2mmmzim<D3m^mmmnmmiz^ni^, ntmMi.z%m<Diitmzm^x,7'D 
*"T- g * . c ti iz js u T 3 ;^:7£ xs#- » Ji iitiT-"- 5? :sl zfm^^ mm mm=r- ^ 

i:|lffiUt7'P-:/JS^v'-5!€fflt>3T;jt7cS»Mii#7-'-5'S±^U, m^^X^^Ttt^'P'B. 

jiy'-^m^jimff, 3^i^7ciSWl^iiii7-'-5!C^g}Bji^tar^«^T■^T,ll:&«I*7l^•?■h-|^T=- 

i£Hl$fe^T*^t;KD^l?-tzJI,7=-$!tf%.-r%=bS,rP-7^<DttS'<»^««*^FalT-S 

mB=&'Mmsmmy'-'5t)tnmcy'D-:f<DimT'-^{rD-^mm'T-'Si=imT-'$i)^ 
yQ-7<Dim<r>miE7-'—$t t uts c t x, +>'?'isc<*, o xmnt tit^t m 

■^limi4osl^3;j^7c(D7h;^tj[.7---$!tcS^t*ct;<f"T-S^.^(D^Sm,;<:^)X:^j|.lcrp- 

mmx7'u'T-\^fm&x$>^%m<f>,kot3^wm^iMW(zM[.x=t.mmm(nmt^^msmmT 

- 5? S ^J^T- 1 * cfc tZ . 
[0061] Sit,l^-(D7l?i7-fe;HC-3tNT2-3JJi±(DM*%«#'^;£;-r*^^l*Cti6<0^J^ffi 

« o T*^7-fe;K03j<^7-k;i.x-$! 1 c t C J; vj .Ufi U tM« 3Sffigiiii(a?tf7-'-$!)S 
3/J:7cM«ffiut^tc,i^»ffiPBi^Eti}t^:&6S*7l<^7tJi,<Diiiix-$j(?)^^^ 

[00621 smm^mCBSiommtSi. m«55lCE«<OllS^»:&aiza3l\T,B«iB3JS:S]l 

^S^x®i*,MlBSStf7-"-5it[iffiufcffiiierp-7Js#f-"-^tuT,fiia3;j^^^4E;^^ 

®(DM!B7°P-yxgCffi*!rf ^^<4^q;,(tp^eSa'ltte^0tca-5<^^^T?ijT [a .. ], (I, j = 
1,2,3)SfflU,S5lH«tt-7=-$!0)M«(x,y, 0)lZMUT^K^Sl^T^JT [a .. l^^Ct^^J^TsalB 

3)^:7cii«T'-5!©JHg(x •, y'. z •)Simts^a«mfl)ffl«^ir:&^xs«.. 

[0063] 3Ti#l5JK:!B«<D33J:7cil#15»iiglC<i;tit*", lTi5|?lSC!H^<0JSb^Cinx.T.rP 
- T'^mc » h ^ =^ ><?X^#-fiJiP t-^ 7°P -7^^^* -k >+^*-m It 6 ti T ^3 U , h ^7 
'>'+>^'Xg«,z:(D7'P-7^madt>+J-*"^mt-^»Sjro^re!65iS:mST---:5a4g>?'^ 
»C^-r*3;^7Eilil<05r-$!felT-°-5!13a =)€liBfMT-;IJl^LxT7°P-7^M1fT-'-5?t b 
THiij-r^.crotfe h^y + >^'X^tt,ift|-T-*-$?<Di|X»t!^^L,t7°P-7^M#-T-"-5J<7) 

iRH#-T-g^.c*ic^su"T3)^:^ffi1i^mx@*-,m?-$!S:a'litt^"-5?(M#iS»)iii^ 

1 11^ U t7°P-7^ffi#7=-5? 4ffll^T3;^:itil#T=-$!^ i^-f* t »C,m7"'-$? 
fl)ES(x. y. OCMl^T.giftffJljT [ a .. ]^#W^*5i±Tl5f33/ji:7cii#x-$!<Oii1il(x y*. z 

^.-r^tJS.rp-T^cDfi^cx o ■ y ^ . z ^ )'<?'^mi\>. e. <i>)€!i^rBiT" 
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W.^ZT -"i-J 7 O V-0'pts.< f}r)m%'^<Dm\>Tdl7t(r>t^'^^)l=r-'^(DmW(y. ', y', z ')tc^ 

[0064] St,ll-ro*^7-feJI,Col\T2-3ei±<D^JS:%«#'*fjStSi^^(*C+l6a>^i5M 
€fc-:>T7t«i7-ti;KD7X'>-hJI,f-"-$!roM#-(x ', y', z')i:t*CtlZ<feU,l!l»Ut^»lS»fSil 

#mtf7--- $! ) € 3»:5cJi#sm u t ^ iz jKMPal * ti t t ;u(7) iiiiT-- $! 0) Ji 

«(x ', y', z')tf±^T-€*di-5ti5:5. 
[00651 4^ta*^lz!S«rof6B3l*, 2if s^JffiCIBmroffiOl^irS-^CC^t^T.BUTaBJiilTc 

]l»^^x^ic^^■t*^^^Tm[a,.]lc33w«>#<?©^f?lJg»a..,(l,j= 1.2.3)1*, a^, = 

Cos (ip) ■ COS (9), a ,2 = Cos (ip) • sin (9) • sin (<t))-sin (ip) ■ cos (<D), a ^ ^ = Cos (»p) ■ 
sin (9) ■ cos (0) + sin (ip) • sin (O). a = Sin (ip) ■ cos (9), a ^2 = Cos (ip) • cos (O) + 
sin (vp) ■ sin (9) • sin m, a ^3 = Sin (tp) ■ sin (9) ■ cos (0)-cos (ip) ■ sin (*), a =- Sin 

(9), a 32 = Cos (9) • sin (0), a = Cos (0) • cos (<t>) 

[0066] 4if*iJ(C|BK03;^;7£ii#ISI#iagt::J^titf, 2if jRiSClBltroJimiCiDTLT.rP 

T flj ^miEa^iSf'^'^^^il^sin cos,s.a" c n 6 0) 0 sJ^;I^)T■ 

«m^^tl.tig^^T^JT [a..]47°P-:/Wi4g(D«If---$!tLTfflU*Ct;T',7°P-7lCSl 

^)n»1ts^m&^\z^^ru-ym.^^^^zy■^\zJ;^^x'^nt^1t^^m^mm^=^~'^ 

mmx, y, 0)€.-?-tiSf«t\t1-^tgjb*i$fe^*3tiTl\i5:l\;^-y±jm>fc:a-$!(PQC»<i; 

^'S.'l-'MUO/\-\^Ox7^mV^XijM^0^-n.T)l^^t\simiZT-f-7 7CP h(Di!>/*< 

>iij-t])iizrn-7X'%f^'t^*t^tMm'&&}&\^xmm's±o>mimmmmffn6n^ 
i^^nffs>^m^cmMix-7''j'r-^i3.mmx-&%>9.mo,t^^is.ii&mmmt^^^i.xi,mms. 
(Dm^^mmmmT'-iiommix, y. o)i'mm<oj\- \^oxTx-i,mmi&:^7.\-x'±^-ct 

[0067] 5^t!i5ll3SCl3«05|B^tt. Hf 5l?iSCIBK©ffl«^if:&>StZ^UT,l!i!E4?tia5l 

^::^!^T*®Sa)a'^:,^tM¥fl5%*'t^ro«.;Rt^'MIB^*^7^zJ^u:«t-%»S^iit«#A 

S»S¥J§ffl(*,JSS¥l^ffl= (IZZf (i, j. k)) / N ^tfc'L, i. j, k = 0.1,2 N-1 (N:i^Sil) 

T-$ vj , f (I. j. k)l*/)^ ^ t JKi, j. k)Cife tt*ff)S#«« U . N(*#ji*^7-k;U* iJ a-A<0;»cg 

H*i^WE-^T^7L6ti,ae#*^7-feJl.t:S^r-rSSIf S<DM't(g ^ , C y , C ^ g ^ = 
(ZZI (f (i. j, k) ■ (i +1 )}}/{ ZZIf (i. j, k)). g y = (ZZZ (f (i, j. k) ■ U +1 )}}/{ IZIf (i, j. k)). g 

^ = (III. (f (1, j, k) ■ (k +1 )}}/{ lllf (i, j, k)) 

Given in tlie distance and the geometric center of gravity of the intensity of each voxel 
in question, the distance between the geometric center .gravity and Intensity = x-c 
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"^2 ^ (gy-cy) ^ + (G ^ -C^) ^ ) ^ '^tztcL, i, j, k = 0,1,2 N-1 Ttfc U , f (i, j, k)B:* 

^tJKi, j, k)CS3H-SlfSfii5^U, N mmm.M0m^^<?izJ\.^^'J :L-A(0^tt . (gx, gy. 
gz)H:,^ti^"*i#M^^7-tzJU7XU a-At iB(t«.i^it<0B't^a)S1f , (cx, cy. czXiM^W* 
c^'L^<D^1f n,S'K#5X^7-t2MCS4-rs»S»ife(*,3Sg5^«= (IZZ (f (i, j, k )-u) 
^) / N ^tlib, ij, k = 0,1,2 N-1T-$t;,f k)l*7K^7-fe<)Ki, j, k)C«lt%»S^i« 

«u, N (SMiio»#^/i?'?-feji.*ij jL-AoAtt, utam&w-i^mx'^xsin^mmm^o 
[00681 5if*isciBmoM;iffltB*!ia)i^cjitii#, }mi^mcmm<D(r>nmi.zm^x 

ii^ t ^ t 6 C t A' 6 ,lua!(7)4§Si«it»lST-ffil\ 6 ;h.^.FJT^roati-M5 .^^C? t 

jl,lZ*}f «.»)t¥±5M(IZZf (i, j, k)) / N ^ (tt'U, i, j, k = 0,1,2 N-1 (N: g S^SSS!), f (i, j, 

k) =5j^^7-feJKi, j, k)C33t-t^»g^E, Nl^m^.^f-OiiJlynU J--A(DXtt , Z =rtlia5I»)t U 
Tt^*.■?■©^», 2^Hb'«>Sc^*7r'\U-$!*f<Dgi3l50)il®i8ia±T'tt®Ji^«(Dgl!)}4tii€ 
ff5(7)»libU<fea*,)S]g<Dffit^lf^"(tumor).)WS<DKl^"IE^SSl"(normal tissue),-? UT 
M#<7)":^^"(boundarv)$liBijT-#*<fce.C**. 

[0069] ^ ti?s<DK'C,^i:^^^M*>^"t^(Di^S0a'^,^tsi^^^l?I%(1"^.^<DJestro^IXf, -m 

t-JS:* fc^;^ 6 h,)± S ntf Sill ,3ltc"IE^^ain;'T-$til#SESI^^ 

l^fE t C t # 6 ,1}3S ro1$@[*;S^X^Cffl 6 ti?) Fff:£©ISttM ^ ,i!>:5:< t fe,#7^ 

[0070] Z. ZX-,^7ir^'Pii)llZ^t^mm<omMg ^ , C ^ , C ^ )tt,J»(T(05t;T%;t 6 n?). 
[0071] g ^ = (IZZ (f (i, j, k) • (i+1 )}}/{ZZZf k)),gy= (ZIZ(f(i,j, k) ■ (j +1 )}}/ 
{ ZZZf (i, j, k)), g 2 = (ZZZ (f (i, j, k) ■ (k + 1 )}}/{ ZZZf (i, j, k)) 

st#*^t;uz^s}t?>»s<oa't^fc^<i^fl5*'t''i:,^a)isst»,J5^TroscT•^;^.6tl?). 

[0072] mm<om'bt^nm&3'S.'P't-'(r)mM^ ((g^ -C + (C^-Cy)^ + (C^-C^) 
'^tKb, i,j, k= 0,1,2 N-1, f (i, j, k) =^^C^izM\,}, k)Cf5»^m&m, N (gM 

tC33tt«>»S<DM't©ES, (cx, cy. cz) =^-fni^Wife*'tOM^T-$S. 

[0073] mi^mmoi^i^tf, ■i^m"ommx-i^'\''t<,"iE-^mR"t")M^"X'iii±t^mizfi.^ 

[0074] Z.ZX,^yf^<Piz}UZMt^m^i&Witi.MT<O^X-^^eH^. 
[0075] #*i7-hjl,C*it*»lSi!M!(= (ZZZ (f (i. j, k)-u) ^ ) / N ^tfL, i, j. k = 0,1 ,2, 
N-1,f (i,j, k) =?K^-t;Ki,j, k)lZ«W?.»S<i, N (i^g() =#SI*^'-feJl,:^Ua-A(7) 

[0076] 6St»«]SU:lB««)l|BStt, 5TS«?5CI3it(Da«^Bfr:6rat:«l\T,tuE<X>;Xv 

0077 [6] msmcmm(o%mizdf.tii^, 5m^mcmm<D^^izmxxM^^o&TmK<D 
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Tcfe<ffi^:)tlTl^§fg^ffi^3»:7cfl■?v7>^y77>7-^J^$^^ffll^*^^,3^^^'-hJ^7-•-$!a) 

(Zero crossing)#'mti*.ilti6©tti;t3<?>-lfPr?P v>'i^;^.Sa^-r*i::^^fc>5:«.tJi-^ T, 
3;i:7c:«'7 v7'>^r'77.7 -r aj;b<DiiP -^P 'J* vV-Jf A«^'?fc,-^ti;!fffl!i 

% m M ti O :t ^ E t * . C T , 1z □ •:7 □ V > C d; " :i # " a * tC ijn ;^ T , * ij CO I fi 

js <D fg i\ It 3S ^ MfB Si JS <D ;« '■ IE ^ a iq " t ^.j: c 1 1 ?y ffl L T , * ■;:7 -tz ; b s 3 -3 0) ^ ^ z 

ij ^ t. -3 t 'hM^/* Zl > t°a - U V -7.T-Sa$FBl(m)Cltmii1l*i:JI)T- 1 * o 'ft^^ VA' 
~> -y 7°MgStro g njtg t * . 

[00781 7^tzm^mztm<r>%im, 5if5i?^iziBmroH«»iT^5^ici3UT,MiS;><>A"-> 
•j'7°iigi!gi!)±jtigtt,ttia^>y'(5^y7°iiiija)^^mt:fflu-5?i^;7-ti;i,«, 3BuiB:;si7c:y'7-> 

7>97•'5X7-^■;^^g(r) 

g(r) = (R ^-^"^^^((2-rT 3> N ^ • Z • Exp (-r ^ / 2a 2> 

r(iM.§.*6(DSiai, a»:fl'7v7>(D^*<illT"**ti%3;j;7cLog7-f JL-$!ttJi)*6**^3 
;^7cLog7 ■< /U^JlSt ,MiH3}^J7cLog7 ;i.5»A<D-tfP^P v>^•;S$MA.T^}atij b 
oi:T^>P}^^lit(7)"ltl^"5Mtbt-*li#aitt;xgt,^iSLog 3;^;S7 -f Jl5!*A#'IEfii$/TN 

7 1 ^U-'IE^mR'HZ^^ St- % lE^MiS ai Ili t ,lulES«Jf!jai XgtC33 
U T 1 1 5S '• t ja^ ^ * *T t :^ 7 1 J UC >f^ L T ift *i Ah a ^ ^ T T , E ^ M It 1*3 C M a ^ 
6t■*14'«''(C^!^M*tlt^^7iIJ^>^'"^#■'tC:»«^nt*7il;L«|i^iL.lu^Blt?in:^^^^ 

(7) * C*t L, T 8!ilE#aS)I^XS4||^T U T iilBff g^i^li, BUIBitf SroK'tN t M^te* *^ 

oieitsafMi3i?ig5r^ti(<D3o<Di|$aa€tf^t«.7j?^tji/3i»j*i^si!aft^xgt,MiB^^ 
;i.)Mgy itaath^xgT 1 3 o (oi$aaro# <? iz« L T <f ro«t*!&sii8iic js u' tBuia 

X > Av V rMg!f«*»«.><>Av V T'HIS^^Xgt SWf S^S;Bi^roH]S^ir:&ST-$ 
^. 

[00791 7if#iJ5lZ!Bil<D56B^C<i;titf, 5if *iIlC|B«<D?S!!^CiP;^T, 3;^:^6Log7 -< 

xgtt,^>y\-> 7 7°^i^E(D#m^cffll^*7j^7-t2;^^ .j-XTrosex-a* ti%3 Log;5!7c7 -< )\,^ 

[00801 

3;^i:7c:^i'7v7>^7°^7.7-<;i.$fg(r) = (R2-3a^)/((2TT^)^ ^ ^ ■ Z ' ) • Exp (-r ^ / 
2a2) 

tfcU, r =Jp:^.* 6 (DSEH, CT=^i'7 V 7 XD^fSp^Hlt^tt til Xgtt, 3;^:7cLog7 J1.5!X 
@ T- * » 1 3 7C L og 7 -< J 1. 5? * A W if P 7 P V V > ^ € S ^ T- , JS ii ct^ 1 1 % *f 

[00811 fflJitttJHX^B, 3}^7cLog7-<;i.5iXgT-5|til!>t3»:7cLog7-<JI.5JtHi?*'iEM=£/Tv 
f 7 -b Jl. € »g<D im" C^^^f % . 

00821 [lEma^ffltfclXgtt, 3;jC5ELog7-t';i.$!XST'««>t3/5:7cLog7-f 
[00831 lig?Kl|jf«tAhaxjg»,fflSS|*XgtCd3l\T"St^"t^«*tit#^-tzJHZ3!ibT,l^ 
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% cfc 3 'S: ^ ^ c , iss * « ^ » -r 5 . c fl) 5 % to a € IS w * c t c <fe V J , ^7 ^ x 5:^ w * n t " w 
[0084] ^-:7-tz;i.iMBimgi[*i+»igtt,miK^^ai^c>iu#T-^c'm"cjfiruT^'^ 

[00851 ;X>Avv7"llli5aSxg(*,7X'>t;U^9maaftSxmT'*«i)t3o©i|$SltS(;5 

[0086] 8Stii5!?:iCIB«(D^B^{*, 5ii5|?I^U:|BK(DH^^»f:fi■a^Cfet^T.loE^ 
■^7''HISj*:^IgCaUT,B?iB3-0O!flil[»<D^<?C*if«iS*SS]t^iit«, P^(X) = x / ct 
^- ExpU-x^ + Z^)/!^) • l^(Xs/a2),CCT, lQ(X)ttSOl*Si;^:(DSJfjAL->/-b;i,H 

[0087] 8ii*JBlCSB«<D5|BBC<Ji*iBr, 5Ti«l55t:lB«0)J5!l^CiP^T,^>Avy7'lliiCjfe 

^xe(*,7K^-t-ii.MsmMfiff^x@T-««!) t3oroi|$aa(i ;3s^^3(D4$as)<D#<? tz^ 

# <? C *t f * iS^gg iS^^gi! * , (D !S;T- U T % . 
[0088] P ^ (X) = X / (J 2 • Exp ((-X ^ + Z ^ ) / I ^ ) ■ I Q (Xs / cr ^ ) 

ccTMg(X) =^m^o;;j<D^M/>^-y-tzJi.HlSfT-$«>. 

[0089] Z<D^of^P ^{XM. Ricianil^t<i;«'tiTO*. RicianHlill*, s = OOtt, 
Rayleigh^j-flJtiS;^, s / a*" < t tZja-3'< Gaussian. 

[0090] ^tzm^^^(r)Kmx$,^^^mi&mcit<x'i-t<,Win.w-tf'7y'$(ACi^^L 

Xl-^^m-^Xii.l^t'^^mmfZl^T.'^'ylPJin^-ytfm.in. Rayleighfflt^llttiiJ-^Pt'S:*. 
-;D,MSCtt;'<T;*ct*Rli^=?>'h«USIit^;!^'/mfi-r«.Jg^, Ricianl*^-cDtr-<7f4SJ!fli: 
^* 6^<? ICiStti, Rayleigh Gaussian^:^^* 6 t j£-:it\T t^ < C t /f/l^* tiT ^,^«) 

Jtic65Sltroffilv'W5S" RayleighfI«T-l*^^Ft:^v;,":t^"'<»"iE^Siq"T-l*+f-l'X<7>;*;S^ 
felt3§<D;gS-r*Caussiani:;S:*Ct;!f'^iiT'S^.-?-^T-, 3O0^)^SS[»(73^^1 ^30541^ 

'^7°MS(C^UTH:ltJS"^Rayleighi3^^iiTj£faU,^C)ttfl)"iE^^IiR''t":^#'' Caussian^T- 

[0091] stit#aand3it^i?M(DB't,Nt^i5[^«/*t"ii>roi£iic-3t\Ti*, "iE^mq"s 

aflt^"'^^T-(*'h* < . W««T-»;*:g < J&3.<i[Sl/f «^05T-,lS*?gS«S[i: UTRician 
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[0092] |H|«(7)±iT-,4$<t«CJ3W^i!ilSj*i!lC-DUTlS:,5S$^-)t^ili:UTRicianMlfe€ 
ffl U * C t C <i; U , vJSg^g^SJ <D >; > A' V 7 7° Mlit (* Ray le ighio" ^ T iSmT g % cfc o C % 

[0093] StU^^SliiSjtt, RicianHliiid^tf^iTl^*. RicianHSija:, s = OOtg, 
Rayleighi3-*t^*tj, s / a*":^€<i5:*t lCie-3<Caussian.^tS^Jg?<DS.«3iT-^*m 
ft/f ^fiC it-^ T < ,«SLfr;f 7 > 5? A C b T t\ ^.'^-^T- tt l^ +3 W> % li#tc t* ^7 

RUmffm^t^m-^, maanti.^nt^-'Pimffm^tfS^f^lzmin.. Rayleigh Causslanii^ 
^P* 6 -S t K-^ UT C fc *^/Tn* +IT l,^ * .-:&,1^ikatC 33 l-t %5Sg¥J5ffltI O 
^«^lfe»,St5S^C»WS&g|llfct3Sfa*ti*0T-.l:biJfl5i^S<Oi£t^"Bt^" Rayleigh^liT- 

tt^^^ t ife U . ":ll^"^"IE^4iiq"T- ti+t -r X<D:^# J5«^.Gaussian(D)lSt % t C i: 

[0094] C<Dtto,X>y\'->y7°llli;A^I^(*,*^tjl.ilSiJ4ISIsf1-»XST'«ifet3-D(D 
I^StaCJ^S^ 1 ^3(D<tlS[M)<D# (ZM L T ,# <7 (DiS^^-g^SitZjS U' t >y\' V 7°^li!^ 
ft-i. «^,i^g2pi^fBtZ5tT?. ^ > A V 7°^lft« /■Bt5i"C o U Ttt U -f U -ji-^TSm* 

IST-5£fa I. T U % . f * t> $ ,m tC*f -r % t L T Rician HIS € ffl % C t C 

cii v; > A V y 7*^gitC o L^T »"W^"€Rayleigh^fliT-3S<a L. rotero"iE^ 

®iR"t":^^"Gaussian4T-)affiT-t*J;dlI**.^t^>Av-J'7'PSil3fe^X?i[*,i^]g<oa 

'i:,^ti6^i^M*|^■'C^(DSElllc«-r*^ >A5/ V riiiit« u-f u -i^ifFT-aa* ntis^^itti 

Stt^-iS^S&jS^ISft LTRic^an^li^Sffll.^*^tC<i^^J,gft(Da^i:,^t^^tU^?^M'*4''i:.^(DK^ 
OX >y\-> y 7'^lfcttRayleighj^ ^PT-jamT'g 3 C * . [1 « ;^ >yY-> -y 7°Mg!!;*:Sl 

aC33lt%)SS^^i![C0UT»,S)S^^i!(v(DX>/Vv'y7'IIIS«Rayleighi^^JT3£iaT 

[0095] 9^km^mizmm(D%mti. ST.m^<zmm<Dmmmmy;}tfzsi\.'^x,mB7 7i>-( 
mm^m\:iMB:>t-yj'^'^'yy°mm'AmT.mc^\,''X^^i,i::mmmmw-mmci^t^:>(yn'^ 
yrmf&,m\&^s^A<Dm'btWin^m'p'b^o^mcf!i-t%>iyj'^y^yr^&RzfmBnmi^Wi 
c*tf %x >Av V T'usfei: MIB7 7 v-r J^-J^€^^T■«^* mib7 ^ v-r ittMSc 

xg«#A,aK77v<Jl,-J|.tt,MiBSS¥l^fiu4,MlBi5S<DS'i>t^{5I^fl5*«t''i>03g 
g|^d,l$lBi?g^d-|jt$ t U 1 1 S V, if then else^ff XJK^^T-a^ t 
Rl : if (u is small) and (d is medium) and (v is s mall) then the voxel is "tumor", R2: if (u 
is large) and (d is medium) and (v is large) then the voxel is "normal tissue", R3: if (u is 
medium) and (d is large) and (v is medium) then the voxel is "boundary"T-ft!i,^ iT.?>iH 

mmm<Dmmmm:Gmxs>^. 

[0096] 9m^m\zmm<Dmii\z^inu, sm^mcmm0^s^cixiz.x.7T>^'(mmj:mti; 

^yj'^^y -y T'HSC'^SXilC « ^,^ T^^ U 1 3 o ro ;<> A V V miit 1 7 7 >> -< ;i,-J|. 
"EmmR"a)i777.t:i!-r%'5^U-|<."^lf"<D^7^7.CPf*'^U-K(03o<D-^U-|<«ffl 

T ^7 7 X t-t « * ff -r « X s « ^ ^ T- 1^ * . 
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[0097] zizx-mi'^^v 7~?^ )i-)n^,MAw-mm^u,m^<om'btmn^mfs.'i"i><ns^m 

«d, viS^5!^i(4i:L,itt€, if then else*#iJfj3tT-«* titJJlTro^-JLtUT^^^^a 

[0098] Rl : if (u is small) and (d is medium) and (v is small) then the voxel is 
"tumor", R2: If (u Is large) and (d is medium) and (v is large ) then the voxel Is "normal 

tissue", R3: if (u is medium) and (d Is large) and (v is medium) then the voxel Is 
"boundary" [0099] * t,7 7 v -rJttf|XST-ffll.\ 6 ti^ ><>;\'v 7°MiSfW:,>(>/\'v 7 7° 

4''t<D56ltC*tt-*^>y\v 7 7°ili(,S)t^^iSiZj^^* >< >/^> 7°MISf<D3o$i!>i&:< 1 1, 

[0100] iostii*^ciB«<7)^B^i*, smmMiz%m<r>mmmmy5mc^'^''XMB7 7=j 

-<^S^xgl*,ffliB»S¥^5^€u,MI3»SroS't^tM^fi^**'t^roleS{€d,BulB»S5!^i![€ 

tut 1 1 V, fijiBx > A V y 7°iiis^sxg(c is UT4^ b ■ftmmmm^i^miznt^ ^yi\ 

oro-^^XCIgt^l^^U- l<M , I U, M J i D, M J V. M J U, M „ I D, M „ I V, M I U, M b I 
D, M u I VW#<f S«*«^1^3lXgi:.^^^>'U- l<M ( I U. M ( I D, M t I V, M J U, y J 

D, M „ I V, M t, I u. M b I D, M b I va)#<? (Dffi« ,Siiia7 Tv-TWl^romif tC Aij LTMiH#* 

Rl: M ( = Min (M J U, M J I D, M J V), R2: M ^ = Min (M ^ I U, M J D, M ^ I V), R3: M 
b = Min(M,|U.MblD.M,|V) 

tfU, min(a, , ,A3)B:a, , A ^ . A jW^^Sg'h'li^iStR-r^-^^T-^m^n^M 
[0101] 10af«ilCIB^Of%BSC<fctil#, 5Tf«ilClB«a)5JimtZjBxT,limaxg(*,;< 

#<?C*!tJESf «30CD->^XC:)S-r«>^^U-|<M J I U, Mf I D, M t I V, M J U, M J D, M „ I 

V, M b I U, M t, I D. M ^ I V<7)#<? €«»«.(llls¥J^m= u,»g(OM'i>t^M^fl<!iS:t"t<DK 
it= d,^g^*t![= V). 

[0102] CCT-,^'U- Km J I U, M J I D, M ( I V. M J U, M J D, M J V, M b I U. M b I D. 
M I V0#<?»,^>y\•y•y7•|IStJ^i^X®(Zd3t^T^^Ut»]g^l5^lZ*^■^ «.X>Av-)' 

>y\'5> ■J' 7°^sitcao't\T*fe6 . 

[0103] B2ffeSxatt,^U-KMj I U, M J I D, M J I V, M ^ I U, M J D, M ^ I V, M I U, M 
^ I D, M t, I V(D#<?<DlIC»:j;i\T,7 7'i/'r^tM<D«CA;i!3bT#7j^^t;i.(!)"B+jS"6L* 
^m-^t^Ti-W^mv J , "iE^4Iiq"6 U*=£M:£f ^T:I-P^'IIm ^ ,^ttt"lt#"6 

^^■r«.7±D^llM ^J^«4t)*.^cT^^2MaxgT-ffl^,^fitl*7 7v'f•^ti&ffl«/£,;^ieT■ 

[0104] 

Rl : M J = Min (M J I U, M t I D, M J V). R2: M „ = Min (M J U. M J D, M J V), R3: M = 
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Min (M b I U, M b I D, M b I V) 

(fcfc'U, min (a ^ , A 2 , A 3 ) = A ^ , A 2 , A gro + A'Bit'hfi^SlRt^^^S:). 
[0105] C tie , If J* Oif then else^#35:JF^ST** ti t JI.->IHC 33 ~ then"<7)^ 

^ ■' C t ^ t *<*t=S;^ 7 7 V -f ItSitT ail T S % cfe o tZ ife 5> . 
[0106] ll*tii5|tiiCiE«?Of6B3tt, 5^i$ISC13t|(DlljI^»;^)^CI33l^T,tulET-"7 7 

o)mm\i t . M n . M ^)*6MaciE■:J<lBial^7 7v-^'^bJiig&M4^T■^T±5)^':7^zJ^7-' 
-^^«3•^ro^^CBalB^7^7,^^^•^«ll^f■r^^(c, *7)^^-liJi.*""Bf^"T-$iT.ar, "E 

^mR"tZ^d-M*tit^N^-t2;Lt(*4^L>5:l\ (2))±@ ^S/t^^-tz^L-r'ltl^-Tfetitf.ie^f "W 

3S"t"iE^aiq"(D3f^-^7tJU::jgT*, (3);±g ti.*^tJL*"''iE^iaiq"T-^tL(# 'm-c^D^M 

C jn^iS U T fflJl^Ili(D 5 f J o XStt , ^ T 7 ii « 3S''<D ^' U - K € il 
il^-r^3 X 3 X 3<D^JSl*lC33l-t*lW(D^^(D7^JKDlSN ^ , "lE^mTOmmo'y^ 

miKmx.mt^t3*Msdmm^mm}i-)ii^. \f then ehe^i<^xm^x-mtriit)i-)i; 

R1 : if N ^ > 1 and N ^ s 2 and N ^ = 1 then m , i, M „ M t, R2: else if N ^ > 0 and N 
1^ a 1 and N J = 1 then u ^ t, u „ i, M i, R3: else if N ^ = 0 and N |^ g 1 and N ^ a 1 
then M , i, M ^ t, M J, R4: else if N ^ > N ^ +12 Then m ^ t, M „ J, M J, R5: else if N ^ 
> N ^ +12 then u ^ i, u ^ t, u J, R6: else then u ^ i, M „ 4, u ^J t, tt"l^,ia-tt(*^0)|i 

10107] nif#iSlCiBmc^B^CJ;nBr, 5Tg#^CI3«<7)S5iimiCin:tT.ir^R<07--77>'^' 

xsc^3tt*,Macmr5l^t#775?-1'^bJaig€#*^7-hJ^u:*^uT^Toxa».#7l^^7■k 

mm] 0108 (1)aS-r«7l^^7-trJl.#"'m"T$til#, "E^^agi"(C:i^«**it<l^^iz;i,i:» 
IMHiJl 0109 (2)a@T«*^7t;i./f":l^"T«til#.i6J-r"flt^"fc''IE^fflg's"<0*^7t;LCS 

mm] oiio(3)'a@t-«#^7-feji/#"m^fflsi"T-*tii#, "w^"C5!^««nt7i^i7t;Lttt 

^UiS;U.ctxC.*;t;. SooBttcHf ^-^ U- l<roii«!(M ^ . M ^ , M ^)*6Mau:g-:J< 
T-V r V 7 7- V 'T ^bm^&iltZ * o T±<l^ -h jl,?'- 5! « 3 o rotate ^7 7 W T" t 

[01 11] ^t. "W^". "iE^fflg}"$t»"«#"<Dl^■rtl*tC5!^^UTl■««^S<Dii^»i^S^f 
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5 t L T , ^ a;ji, # t-t , ^ ^jLifett^xg.M^iJS^xg/fMS&rox 7 7 55 xii is u 

[01 12] ZZX-^^)in»Jimi:i-, ■'fl1>}S"<D^^'U-K^TN-rilf!M t . "IEmfflS?"(7)-J^U-H:€ 

T (7) ^ -fe t % ^'^s^^M'* It « fro xgT-$ § . 

[0113] $t^^;nst^■^xg(*,Bua(D5/^;^#c■^xgc^^l^T,aguTt^i><l^^7^z;Ka 

g7)^^-tz;i.)tcaSJ-r*(MiKUT3l^«) 3x3x3 (:d<^'-tij|.)<D^«(3»:5cWl*lC#1tf 

jKDmu i^s^n^^'tii+gt^xgT-^*. 

[0114] StM5!lS^ixgi*,'7Ai;i,^ltwxgT»*ut^Aiji,a)|i((Nj , n ^ , n jj)<d=§-<? 

f^XST"^^. 

[01 1 5] zmz^''),t<x<D7n<p'ti)iii, "fl+)a", ■•iE^mR"Raf"Jt#"<D^u- K$/Ts-r3o 

jUca^-r§3 X 3 X 3ro$UtrtlC33W*"8t«", ■■IEmffllR"RO«":^^"ro3o<7)$Hi(O^Ai;KC 

iii(N J , N ^ , N ^^)^'tn'eticvr^\^.mpiifi^'s-um)i-)icx±t^.mc,mp!it^^Mm^v^ 

[01 16] St,M?lJj&axST■ffll^6tl*Sm65i^:$lJil^;^-J^^, if then elseSftXJB^f « 
* t J-^tTro-Zlz-AT-S^ T U . 
[0117] 

Rl : if 1^ 1 and N 1^ g 2 and N ^ = 1 then M j 1, M „ 1, M t, R2: else if N 0 and N 
g 1 and N J = 1 then u j 1, M i, M 1, R3: else if |^ ^ = 0 and g 1 and |^ ^ S 1 then 

M J M „ 1, M 1, R4: else m t> ^ „ +12 Then u ^ t, M „ 4, M ,j i, R5: else if ^ i^-^ 
+ 12 Then u j M ^ T, m |^ I, R6: else then u ^ i, M ^ 1, M ^ 1, (tt'U, A A Ittt7)#CZS% 

*#»Ca:,#7K^7-kJHZot\TRl ~ R6ttJi#Cfe O. is, if one was established after the 
rules are ignored. S&,C(7)xVTvYMa»a65iJfi^lC||vjilUfft>ti,±*^iz;i.T-"-$!C>!S 
f %M t . M ^ , M ^(OmitAO-^ffffSi^mm&^Ttf^-^ftt^izmJ-^^. This (DB$^.T,# 

U S T T l\ * . T , ^11 ^ »^ ife ^ ^ t ^ 0 " C B 1- * ^ U - K M ID I* :^ S o 1 1 

CJioT:*:t< , "^#"t"IE^fflSl" («?)^,^t*"W^")CK■r«^^^- H^M ^tH „ (Jfe^UttM J ) 
l*<fc 'h:^ < ^M* tlX IK (R3, R5#jl).jMlZ,$*7)<^7-li;KD"*l#"6 U*(D^/U- Km 
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m"t"iEmRm"s 0)^- u- H B<j^ ^mizmm^ tix u< (ri 

[01181 12Sfcil*^C!B»a)§6Hfl», im*iBtZi3il(DH«^©f^aC33\,>T,WE^ALj|, 

[0119] i2if«iscis«<7)i|BSi-j;)|T.tt", iiTfSiKiilsSroJiili^tzApxT.MffxgtfBuieEro 

5 a; tt (z s T s^T^ ti ^ . 

[0120] ^^Tl:S/fxStt,t6^lJS^IxSSl^^B5Cffll^6^^?.MFI^65'^$|JI<J^#Cct;-^T?Jf 
;(f"*-U'ti«-&, 'WifcD^'U- K^JM/T^t-SiM, "lE^iiiq-cD^'U- m/Ts-r%ilft,S t 

[0121] *?SB^CfeW«.><>y\-v-^y^$i;tt,?LSiM^5Slt(0#^tj|,x-5?CXJt-'l>3;^:7r 
7 •< J 1. $i ai ;b I og , * *5 S IE m fi S -tf P ^ □ > ^' (0 3 o (D C ^ U T , * 16 SB T- ffl t> 
&#i|^aa,-?-UTSiJt<DK't^ro-rtiO-?n-?-"tirotXS-?'^A«Gaussian Raylelgh^^P t T 
iafa t- * C t C o T g S^^* tiT S . L. T n t ;< > A V 5' 7° Mgil 1 7 7 5> ^' A 
6 * ^ 7 7 V ^' «fft«fl|« ffl U\ T ^ 5! IC II -r* 3 -o 0) ^ 7> CM * ^ U - 

^ <r IC i*IE U * 6 SiSlffi t: il^ f S . 

[0122] ccT-.f '\"Tw<K^t;K*, ■m","iE^ag}"saf"Jt#"<D':^L.-t<«s^-r3-o{Dii 

m^t^3 X 3 X 3©^Hil*|C*3lt%l+jS", ■•E^4IiR":Raf"lt#"(D3O0$I«ro^A;;KD^(N 

^ , N ^ , N ^ )^^ti^tii.zffm\.,mm&f3f3:mm)i~Mzx:bt^.w.izMpfr&3^Mm^^c,k 
[0123] i3^tii5i53ic!aac»§|ajia:, ]mmMizim<Dmmmm^ii^iztii'^T MBMmns 

J^5CBulBK4E^^kt*SS(iESiibxSt,MiBM^iaa^S^S^fcxg(*,Si^fl5Cttdd*ti 
fcMiBM«€«mt-%*^7-tE;i.<0i^?PtUTl!i!a)l«©ft«€tt^-r%)l:B*SgSx®t,ii 

S HI Igfc .SiSSl XgClitNT .SKPS-r S 30 <7)<)^ ^7-b;KDSi*^*D 1*T3Bm^ = 

[01241 13ii«iSi;:fB«<7>MiS[H]i!]i^S^M{kXglC<feti{*', Hf«iJC!3ilW5i!)mCj)P7t. 

T,?LMM»(oi>if^ ^st* t » c.atbi* ti tHJiCM L T^sffj^€3;^:5£a.T^t--i> 1 1 

C,-ero^{5l«Sfl5;5:[HlfitiT«t%.a*Ltfflji<D«®^(D3*t^*«ro2«t©tbS / V ratio 
4 X - $J ^ U T ffl^iroa® JgiKro H £3 ^ U T U .M C ftl;^ T ,a^14(Dil 
^CS^LTCroS / V ratio (FffSO^e^ffll^TS^ro^^^U-r^aM-tSfi^o. 

[0125] ^ff)t*cll««13cla«<Da^s«ltB^aSJi®^fl*.H3S[a£l=Fls^sftxg«||^f 

f ?> C t C J; U JBttrocaaog^lNSllSlgili: U TH«(n«Sigl.*S«?Jffl 1^ t 

M«m*iJSy\°9;<-5!(Y = (S ^ / V ^ ) / K)$H-M-r^.l!l^ia)^®;!fJt6*T'$ti(#'Yi*'h 

(s / V rAt\o)^mx-&^m-^izmm<DmmffMs&x-$>%,t^m^^-:B,mm(s / v ratio)^ 
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mjim^m^ift^^ tc^^j ,mmmT.m.cm^x ^mffMst^ x^%>tm^ l. tsji^Mtt 
mmtmm\^.mmffma(o'&v(^^\^xi''^iim-s.i.^mm^m^mmtmmt^. 
[0126] 3H^ssro;5:7tar^tt,So^utdie>c,■y■-7I7.^>$^•u>r3•*«f^^^6c<fe^ 
xn^nxi&i)Mm<o3'/^7im^<DUi&rsima^it^^^\zm.mt%ztffT-t%^'^izfi%>. 

[0127] ^t,M3i!Ha'FM^sftisiia:^#a^^xg$fsit§ztic<*.vj,aiSi6?it:atij 
ttif::mm^mis.t=b7f.C'-^)i<oi^mt\^xm^<r>i^m^^^t^.z<omm<f)i^^iziBux, 

mmmmm'^(DB&(Dm^i-'^m^mmtLxmm(D^mm,i^m'S:mm\^itmmmm\'^n'y 
;><-5!(y = (s ^ / V ^ ) / K)^wfn-t ^ .^(DmmBa^m^m.itT.mizm.^'^xmTMmmm'^ 

fSi;Tii^roatt/^l±«^iff-6. 

[01281 JlJSft;^s^xga:,7x^7-b;^?£M2|s:^^4i:■r«f^■M€^foroT■,zl>A•^? hT-s«* 

PC{Ddid^3>t:a-$?gV-X-eK3iCi»6SCI|ffT-#,?L!iS^I<DS)SB^Bff,llffl«fe^t 
[01 29] HCiB^T,M^C3fl^SSa^bXgCM3l*«^SXg^iSH-* C 1 1" U ,^1169 

£I=f§SM^bxglzll^I«sm»sxs*fSl•t,^lxe«Jl^T^%^^:c<J^^J,M^a)^a!t u 

X ^ a; I J > ^' ;j ti 1 3l< ^7 -tz J UZ *f U T , P f * 3 o <D * ^ -t J L CO ffi ^ ii S # fig f * . ^ t ^ 
1 xS(z^i^t^T^2X^l=£||^Tt* C t t::ct; vj,iiiiSt-S3-3(7);r<^tJK7)MS^-^t5ii-C'flJ^^ ti 

mmmm\mj'^'7>(-'Siizitvxmm<r)».m<r)ms/}'^'<?Bao^vt^m&t^MmmT.m 

Ci^t^THS^irXg€Si^TU,JBiK*lJ^XgC^3t^T«MS^£SC^SU•TSSla)Mtt/.^tt 
[0130] ^lXg'?>^2XS«^t;S3S«®ig^^xgB,7)«^-ti;U4S*#fi[fr*f1-^€fi^ 

^roT^□>yt^7ST-s«*Pcrod;c>*=l>t:a-$^l;v-7>T-^3$^::iS^l9t:SI^TT-s,aBS 

[0131] 

[§6B^<Diiss(7)ffji^] [^mmmm<Diim='^mmi¥iCiii^x%mfftx-izii^omc^^w.t: 

JlH<DBH4C^>-:7^tiTl,^%.B*T©?LJl5fe±*BSi±#M|S)lZSU, 2001 
tt:g<7)ll:t*(DBlfetc:^*%tfe?-SiJ*tiTU«..LA^L,4-(DtC?.,?L3l€^P^f 

[0132] ^mcm^t^m^\z&±m\^xm^mmmtmf&'<!>Mim!^m0M.nmmff^^. 

[0133] H^©ail««(O^BrlCH:ti«i^OTigfR6S^fflTa/fm*fi5*:&atm**n«.«^,ii 
®»Br^t LT.HMammography Xtfitlffi^ffir^iEJ^T-* U .^omMMmmm 
(Magnetic Resonance lnaging:ii#MRI)'<>lffl8S^*fc"#"$S. MRIstt^a*'^ffiT";«;»AH; 
^ t * ,4-0 1 C ?>,?llltll3^^if tt^ il#^©fa t U TMammography XSi 

[01341 B®roMro#®fi*.«sS65iz,;ifro<fca^?liT-^T^5ftTU*.*t',l!a«itTBji()5 

#^E;!fM^5*iSt:€».;5:tCii1t^if.-r*t>6.XBSManrimography$%Ul*S*lS^:^SlC^ 
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* MMr^ t Mammography.lltfS^ t mtmmm.$>^ t* C <D H« € U TS,BSMi®^ir€ 

0135 [X] ttgiMammography,X?LBiffiaroMl*;i.^-tZ*t-r^(K1XAroMtCckoTa*ft 
breast , XftlMammographyC <*^%il=l(7)M tiitt@ilT-$ % 6 tZ, XBSC 
[0136] M#J^H#»,#^t-^fill#oiJ7;L$!'rA-(:lllSti% 1 h€Wt^*", 

ti^HjSSI5fe<DffirJiii#(@*JSir)gil^f-'-5! 1 21 a)€tl^ 

« « ilij U , <D $1 IP#Jt 6 A> * # * i: C 55t t- * a« t Pffi C <fc ^ T ffiSiJ U T * . 

[0137] IBBS^y:,e»#'itl\;!f,'llittro«|*T-$Vj,«1^#(C^«4%^*mS/f*?>. 
[0138] tii-:'T,?L3Sro^4¥;y,^±#ffl[fi|CJ6%3S!KT-a:,J5lT(7><fe5'S;«|g€i$ofLJSM3g 

[0139] (l)H^#'^t'h*Ut€tz^^?^SJ5rT-#SCi:.(2m*i#lzMtS©i; 
^=£%;^^Ct^?<e±tzi^W*-Tg^^t.(3)®3l©«®J15^^^€3J5:7cMtza55;f*Ci:;!?" 
T- € c t .t^iz (D^EK^roCa fl^M^ S««!tCi¥«f 5. C t ^ C t . (4)^fl^,^^ 

[0140] Mammography X4^^?.Utt®»M^iat<*^*?L8i«iiS(Dl^ffiftt,?llS<OXfel1i$§ 

{* Dfl O ^FS^S t" 1 -3 1 JgiK^Bf C o T ^f *3 ftT . C n ^ T C , C 5 1\ o t il®± C a ti 
SBS{DJg!K«l)S:1ta€*ijffl LT?LMXJgii«*6aS$ itti:ii-r?>W5£#'tK oA»^T♦^tl 
Tt^*. D. Brzakovic6tt,X^Mammography*6SlaMtC]l^)t•gg^i^C<*:,-S.2fi^bfeS^Z<fe 

i:roA•^;<-5^C<^i^jaM|t«P«LTl^«).St,+A(C. Kimme)6,:RO"':7i-f(D. Wei)6C 
d;oT?lMX|g1t^Z^3^t*lFJf6S7^^7^g'-p^4^C<Ji%®0<7)i¥«;^^,P|/T^*^^Tt^^.^t^S 
<DS-)i(DS2|s;W^iH^tB.*f,?l8S<Dfe?li1illZ*tUTX 2M'fb,^ttta^roZ'i'v^tb^Ji4 
ffoTffl5i<7)fi«^ilt€fflaiL,-tUTfflai*titfflili<glilIJtro2;5!7c69i5:3^^^7^^X9^i' 
iS:i:«i¥ffi-r^^tCcfcoT^(7)l^lff$^f^t<DT-«*.X^|B)ttMammography X^tO?lSi 

^izx't^ MMff^ * . L * L , 3/je7cM ^Mi^^it ic:*r u T2»:7croif tt^mm i.x<omm 
ro^M^4<D^lJ^J^Bftt+^!^•T-**t(*sl^i6t^.4$c,fflflf/rse'^^^l^t#c,•?■<02/^^ 

0141] [-^,S*JtMStCcfc?>fLMM«(D»B!fT-{*,X^MammographytiklSliUT*jpJ% 

jStf < o * $ «. . t S .iS^ 3g?ii«tt^ji«T- 1*% < SiBB®(®Wai!Br)Sli«7-'-$t 

1 2 1 a) t U T # 6 tiS C t .S^SSyP 1 2 1 « tC ^fiS ^ t* tt T- .#a C Ha? Fb^ T- 

X'S>^ziifs.iix&^.^t,3)X7z&3izm^mi\zmt^mmmmm^)^mmmmT—$i 

121a)€15tf U, 3^r6tc;^:7cMa^ffif CtCcfeoTfi^^a€jft!U-r«.Ci:*-T-giaar,® 
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10142] m^s^^mmu^w^^om^mmm^WimmmmT'—si 1 2 1 a) t u t .avlxid- 

0143 [] m^',&iz^^mmmmtt.M^ff^rw-Dm^)ji^7°n-7]2M'^BmiL<DP^m^ 

mi-'xm<D'pxmB3itcmt^3)!Ji^m^mit(D^mm'<?mmfi.t:^'ii-^xi^^c)ffmi(x 
s>%>.ztii^M^omm><?m?wmiz^^tzztf±t\.y^i::mxmiz^-:>xm^-^itmm'<p 
im^mc -5 ztff^^t^z.sn^.u-ox, 3i^B§p<4^ XTta/T^-r % ztc^^x^^m 
fimmcmr5<^m&ifimm'pmm.^LX3R^bmmzf{zmm^t^ztiz.i=~i)^m.^mm 
zt<nx^^mmw^:Bm<Dm^ffm^in=b. 

* » ^ < iTt> tiT U . t c ^ ^'.EWMii #T- » . 7.^ t iiftt" ti § »5« ro y -r X 
H U 5 it^tt tb J4 € iiffl -r % C t (* SStT- « * 1 5^ « l\ T fiiitl^Iit t- is tt * t 

ife ^at € 7 7 V -r ft ife t <^ o T ^ t » * c t c cfe o T ^ts^ia^,^, (0*8 B ^ 5ji to , c ^ 6 a * ^ 

^ 7. h < , E*iiMii#(D<g«;a^' J±?565#a iz ^ to 6 ti«. . ^ t ^^^Mc:: 33 i-t ffgoa^k^R 
if't^mmicmt^%^mfs.»m^m\,'^s*i^j^ii>,B.»f3i'b'{i\-^^^(DmmA^mtiix€x[,'^ 

[01451 BSB©W€*tflfcUT,'^(0ftS«)tt--S!l€atl5i: LtJai^<DS»attia#'A*l6tZ 
o T ISfs* tiTi\^>.c ro®JS^fgr:firStt,S-r®* 3S5t;7'P-:/i 2 1 S X :^)-^j;kc^*U 
T3;^:7c6?ICSi^»*tltsW/:siif^(z>E^uT,-a-'5>l^^■y s^—xccK-^TBK^atiiu.-t 

UTA■7^J^7-<U>^/)^Cd;oTMK<0#;m^f^SlJbJ;ot-r^^o)T■^%.^o?^^£T-^*,'^ 
*U:l-AtZ^3lt%*^tJ^(7)iS¥St:7.^^^5A<7)jd•^i*6#*^'-lz;^^»)t(^)^£l^Sro'■it 

t%>ztiz^ox{i&m^mm^ti.xi-^ ^Mo"}S.w<Dm^mffmm"^mKm"<Dm&<i=- % 

*Cffil,^t«), "li#"C*3W^iSig(D=l>h-^7.h#'^<,Jt$cte#^C}ft*T«>Ct;(f*T'€*. 

M.<D»mvtm^mmt=&ztffX't^. 

[0146] a^2S^iii^T«.T^**^«af»fiiS{D!ttS!tt.attsafMtt^:^,cIE^a^atik®L,T, 

mm u TM#€*Jai t % c t xr n u u^ c t sitia-r c^.s^ainiitcas itsssifeiii^ 
<om^i^wM(r>Tmffmm^ti^ffMmmmmtm&immmT—siM]amfx-i;iimm^ 

Mm 5 3 ;^7t; 6^ C f § C t S ti § . ^ 6 C ,M3S<D«Sm<7) M 65 H a (D 65 
[0147] ?LMffl«(Da®S3JiC?€fi5C«g^My:tCP«-r*t«t)tZl*.$6*L'»®3iro^«4 
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T,4-(7) t c 5, j||^cM^lS^3»:7cii«€fflt^T$L^lJliS<oiillaltB«^To <fc5 *^;£tt^t*i8 

[0148] [?LBiBl3i<!:-^<D^fr]?LMtt,?lM^tBtteSaf^ti6€5;^*^g^iSail*6*o 
T 5 .?LSimR(Mammat7 Gland)t* JLtf SBS'S: t"(7)±^,ma t relKMKMil^ t"<D Pb^SI^ 
laa C d; -3 T JS: -3 T as v; , •J' -y \°-Sl^(Cooper'sLigaments) C cfe T as ^ n T . 

[01 491 ?LftSCf6^T*Mfi^l*;^SiJ U T-«^Ci* Its .T %=t5 6 ,gJ&(Cyst)'?>i^K8iM 
(Fibroadenoma)* if <0«fcc>i5:attM3l(benign tumors)t ,fi^|gijSJ#SPSf SffiftlC!! 
S-r«>SttMj8(3S) (Malignant Tumor) T-$S.aBSajS^iT<D;*:t%#tltl*.»l::^Mtia)ffi 
mff'^'btu.^.-t^t3^, 1cmJ-:^Tro<^^±M^(^)5U*t:IE^6Cffem■r«.*t^,^5^^:^:,i± 

iJ65>5:#i5:B«(7)^^l*l^*Ca.¥tt«ilSlJT■€«* Is that. 

[0150] ?LiS(Df|4^,5ET::*(*^<?^<*■:>T€T^3^J,?L^^^ES■r*a«<7):6■$^(D*t^^ 
T- tt , *",f C J; % !tt!ft # © IC -3 ;!f- % t M ^# * % . 

[0151] 0^<D?lSill-lil:eiH:,«tK§&9c;jC<D^5^¥)liT-fTt>ti.%.^-r",?Ji!i#(Visual 
Inspection) ■^4i^(Palpation)Cd;*?LJs<D^):4^i#iTtfT-5.S!M^T-®3icD#1±#'Mt>ti* t 
t«,/5:CZ,illtt^ir, CTt^ftiSMammography X4^^?)t\»^i^J^5I^S(Sonography)C^ 

lI^i4^u,@f^/:^ii1l±T-»aft^if)I<i«/T^L.Tl^*.^t,a1±liji;^f^jl^i±c2F•i,M,RB 

d i& ^ 10 69 % m « U T % . U # U , M S $ t* 'h ^ l\ , ilB 65 C tt « l^ S t^ T « * i: © 
*i^l*,/fc(7)X7^f ri:UT^*iJiR§IJl)ia^(Fine Noodle Aspiration Cytology) 

[0152] Cti6<D#Sr)£CI*.;^;(;)<i;o*!!$SE*'#tf6ti%. 

[0153] t^^i, (1)l!«ittt,?L^Jl«ISfl5^BfrroS*65*oK^^*;5>^T-$**',fflSi*"^ 

Mammography, X?Liiiiiia<7)St::*tt-^SIig1±(7)ll5f!lffl L TB-S€ Wt-fbt- ^SffT-^ U , 
S)H±CM*"^^'5iMli<D:S-^ttaff*li#^"#6*i**', dense breastWd^^ JSMilltOM 
<Di5:UMaT-ttfi3l<Daith»ffi»T-$^>.St,ji^ll#<D?LS£E3lllCcH*S*'P,XMCct;SSilS 
©'OS* if (OKSt. . (3)a*S^**l*.?LlgM«<D -f > bf-5f >7.#'S*SEl::5!«-r 

i: <DI3-^S€ iRIIi^bt *ftiiT-a» W ,iSa«<DSgSMXf w tit#-?-o -r > tr-5f > X 

i: T^attfflM©MJatt^CM<D*t^ i: C 5T(D)IS<Dliill®ibtf RfglT^S t,iS^K<t«tt,^ 
H^, U 7;i.:Sf -< A* o«lS©^B^ttt**< C i: * if(0?iJjS€*-r«. . U.S^M 

cd;*iffii^^iftt,ai^a9cii®±c«n%SJia5te<o2/j:ic69*irSffi#(SW2Sffif)iiiit^^^ 
:$!i2ia) ^mmb^s-ffemm^n-oxisi), 2isi5tom^midifX'\:i.mm<o^n^^^i\m^ 
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[0154] B®®l^iiCd3UT,ffl»#tMammographyX^,fflMitt®*2S^*,$^l^ttC 

[0155] [:^mmmm<nnm^mtiit:mm\z.^^im<o±^wi@o-^x-&^.Bi^X'^x 

^ef-Mtt ^ t S t « * T t T U * . 

[0156] H^©?L8g|llS<73ii11^»rCMammographyX^i:St^)^M*^"^^.Cti6(Dii# 
i^lfr tt , Bit ± C S ti % ?LMH ilM^O O ffSIt =£ ?ij ffi L T ^0 T % . t ^ ^5 S , M-tt 
t tb^ f ^ t ^ (D (HI S S -r * C t T $ * . ti M am mog raphy X 

tz o T fflUcD Mti ^ 4 1 , ^ u T 2 ;ij7£fi is It % mmmm<r)mm t ^sum^ <d /\°^ x 

.-^r.^t5ft1^*tt,?LB8«ir)iii«(«*5«Brgii#f--:S? 1 21 a)t LT#aC 

OUM'i-<om%lZJ^^xmM.ii^mmff\^±\^, 5mmJ-:tT<DHjS<0fl^t,RltglC%oTl'*%. 
Sff ^1^feStt,1?^^#'iijS±C»tiSI«iligBfe(DBfgii^(S» lffiMf^ii®7=-$! 1 21 a)«S» 
U 6 JBttC* Dfl a ^ t" € JtfJl U T mStt<D^SlJ € T (D tf-m^T- S . 

[0157] cnCtt, (im#ro^®^'<»IIP^S)i^/^i:tcd^*i:C5;!f';«^tlvaM<7?fflASC:^M 
i^ir<D#mi4=£iC<^-&#'£5, (2)ifSfCtT'ttSl«<7)^iPJB««*ESLC<t\«-^#'$U,^ 

m^<Dmmmm{rmi>t. f^^m^tr^^ . {3)mMz <i^-ox^mmc u t % ^r- icif^iiii(M^ 

Jg»iSiffi1»7^'- 1 2 1 a) €Ji U il L TH^f * ^ ^J , im^im l\ (4)M-¥-1±ro*iJSiJ 

^mmizm-^x[.^fi.i\f^i:<Dmm^,ff$>^. 

[0158] f^ioT,fLStSiii(D*®jfm$3;^;:^«iica'TNL,*6C-^©lli5i^Ki/^iafl$:£MKi 

[0159] f'S+ss, 3?lMM^i<o;!^^7c«3^;Rtf«®JBtt<DE!lI£ics^-r«.pflss^Tafc^t)Cl*,* 

9^--Si]2]aM^^^<DS.T!\m<Dm^'ipmmmm<DV(m^iziz^-oxmi\:.b,m^<'>mm^i^ 
mfs.tiof^wfmff-'^xwk^.x^mzM^^2mitff.t:'iSim<r)mmii&m.mtmi:^^^:^ 

[0160] ^^x.^mmmmx-a., 3fiB.mm<D)X7i^^mv(^mmLx$mmmmm^n'5it 

3;;:^rMt):^iffi1tT-'-:S!l5b*6fflSi(DSIlia*^if-^T,^(7)flJtt<£i¥ffi-r«.?LBiSsl 
^ir£«vX7^A0)i8fl^iWtUTt^?>. 50fL^1^^->X7^A»,®^*S7°P-^121C|!l 
U #lt tXsiElSai^i4il-tz>-9-l 31 C<fe o Tti-ll* tit<iilx-$!(x , Y ^ , Z ^ . V, 6, <l))«ffi 
T ,® W2g^7*P - 1 2 1 Sff U Tfi 6 *i t-a<D WrSil#(MtSEBf)iil«7'-$f 

121a) 15a$#^-tzjUx-$!C^mU, 3;^7t;iii«*ba5 fflt^T|l^S«^Si«atBf 

[0161] ?Liiiiji<DM#):siiii(*,®wj^iiH#<D7>^'>'^juy'rX,Jt#SB<D^c^x»ii#^^b 
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[0162] 77v-rJfti|t*if5F-"-(L A. Zadeh)C<i;-^T1965^CiarN*tiTMS5,Xj|*Jffil<0 

ffi:S-|n) ffl U T 7 7 y -r JU- AC d; U Caussianspm-r ^ U T ,#ii*a)^Bf 65 

ii,M^!hSO'ilfe5tt<Dg-^t^$ffll,\T-?-<7)ilS(7)edgeness, triplenessS.O=cornerness(D-¥-ti 

B^roi'i' v1ti±i;S, LOG (Laplace of Gaussian) Cannyti (D-?- tiJi Ul±^fl?lT^^I vCD 
IS **'T? S % ;^^?LaiM#)^#(D a C ^ JL ■ y X,Bii^^Mb,^l?gi?o3(:m,igteS ^f'^L 

t'tf b T,^ 6 cii^itJtcD jd-*#'i^-T^*i,^ftA' 6 3;5:7cfl5*ii^ifiJtroii#® 

a:i t * <D » , I V tni- 4 So feJlro ^ST- ^ IS) g T' $ * t # ;t 6 *i ^ . * t 6 ffi^ 

Ji#fl)ffltiiu:7 7'v-r«fi«fflu^«3ratLT, 2>E^m^/^^7c0£'C,^^IZl-«cK^u,■?■<D 

^t-^«[^«tt!li-r«J. PenglDyiiff6IZ<t^-oxmmiEnX[,'^^.Z<D:l5^ti:,^t&'bm(Ot^'bA 

UTX>A"v-;'7'MSit(Mj , M , M U,* 6 tC 7 7' 5?-C*ti&=£fflUT^i^MJt#^<DK 

il**^6,•^C#6S'L^^MClJl^ (Heart Wall Thickness)>^'l^}g-r^flM^.ro£6SS II ^i^fflt^ 

% $fe SI » ^ 5 ffl u 6 t » . <D^iis « a a T # s . 

[0163] 50?l^^*^->7.7^AT-tt.?LSIIlSI<7)#lS*'*J^*titaMCjS*LTJliS©att-^ 
ttroWSiJ^ ^TC> fcft C,7 T V -f ^^t Ife^^SfflU txV 7 y A- AC J;«@* 

^ .M«^if C d3 Ct% i±lfeS7.7^ 5' 7" t U T 1* , S-r il«(0JB^5d-^* t" ©Mttltro^^b 
c*fjSt-*ttot:7rv-i'lt^izjpjffi-r?>;<>Av>:'rillS(Mj. M ^ .M jj)Siiiic:tK:3/ii; 

77v-f A-A*6iS:2.7ry-fJtttCd;U#*l>-feA#'"W^", "IE^glgl"Saf":l#"T« 
*"6 U*"©jt^tv«t1-^U,^ UT3tb^Sa<0#^:&cm•:^^,^t7'7 Ti^-f C.*. o T^Tl?-? t A 

«'■)i■t'^S","iE*fflg5'■$*t^H:":^^"rou■rtl*c^!^»UT"li■t'^■■ro««!o)®^'^SS^fo. 

[0164] 7 7v^'|tft«ffltv^^^{*,&S<?>*tilti5:«.fcC»<?)#S[€^-r#aat-^ti6ro 
^D^^it;S:*;<>y\-v'>'7°^ii5(M t , M ^ , M ^),^t77 5>-f jt^tCffll^^77>'YA-A(Da 
^ ^ , ftffelS 6 (0 Ji« (D ft |i|)^:£feS t * * 7"- 7 7 V ^' 7 7 V -< ^b) tc -3 1\ T ^ n^' 

[0155] ®Ji^Bf:Sr5iCi3t\T,#7i^^-feA$"W^", "iE^aiq"st>'M#ro"^:^"ro3o<D^ 
^xc^"^t-%.^<oa6i*MT<DavjT-jfe*.-r'5:tis,(i)SiSro^^€tttb-r-g)«i!*T-.MiS 
<7)it#<D ^ € a t" T $ ^ <D J:, iST-Ai ■:7 A y 'f t\^^<» 

tV(2)fLMHJI©M^Mil#C(*BJI(D^Jgt<Dffelcaiiiffi;^>?ligte^*i:(Dli«*'li[0<#^ 
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^^ktf'ifi;^^ t * % . ^ t .MS^if^)S T- , 7 7- V ^' M^<D^m# 6 #7i^ ^ -tz ji. ^ 3 o ^7 ^ 7, 
(t, n, b)<D\.^ttit)-iz^kmt^itii)i.zMmm^mi'^it7'77z>^mm^mmt^.mmmm:^ii 

mmKtfs^^^, (1) ••»^^"t"jE^mm"<nm^ti.m\.w. (2)-:&,"«#"i*ie^-r"ii'f^"t"E^ 

[0156] *SI]ffifl^i^T-tt3ESft^l^C<i;^3;^^7cfjig1z>+t(7'P-7'^^t^*-k>tl-) 131S^ 
^;:^^7°P -7' Cll # W 1 2 1 ,ifMil#(S t^5:Sirgil#5"- 1 2 1 a) t |H)a# (z® t)^5t7°P - 
7'0eat 121 lSlS0<4R5r-$!(x Q , Y Q . Z p , Y, e, «)^lf#-r*.lS#* titirMiif!(S 
#SffiBfgii#7-*-5i121a)H:fitgx-5J(x ^ , Y ^ , Z ^ , Y, 6. <D)$fJffl UT3;5:7c<D7l-N^7-ti;i. 
f=-5!16aCa^^*ti*. 

[0167] Hji^afriS-JSCSSlt^i-r-^TOiaSH:, 3}^C7t^Pa^±(D7J^7-^lJ^7-'-^^16aSffll^T 

3;^:5c*7 ■feJi.x- 5 1 6aS ffl T * * t^S!»(D:& t imm'mi^ * s t $ s . 

[amc] 0168, 50Mlti#v7.xAT'B,S;iroMP,i4o4aJSiJi#SfS3?ji^*itfclZ,ai±i^ 

n tlt3i''<D$liic*t U T .^ro^sm^ 3;5:7t^/Ts^* t ft i::,/LM^fi5'S: CD di S ^»ib-r S 
tft<7)y\°7><-$!(01-:5C«S«t#«a)J±^fflU*.Hil<^)a®}B«^+f-7i7>U>5^U> 
-i/C*?>^fiaf4<D3JS:7c1ti:UTaffi-r«CtT'?lJS«ii<DCa£,^MS«fcU^a«!lCffi«T't 

* e (z ^ u ,^ t T ca aroit^iN s^a^bt ?> c t Ccfc iis<osa^ir#'i#* .MJi 

(Surface ^ / Volume ^ ratio, ORS / V ratio)€fflUnH;,^®#'/l6*'S;Mt±SJi(S / V ratio 
[0169] C(7)c)^5C,7 7'v'fJSffe:£fflt\T, 3»:5c«ItCiR^* tit?LMM3I<0M#^iit!* 6 

SJiofntss^c gliatu u,-?- uratb u tEsl€3;iJ:7cWtcft/TNf * fc t fee-? 
[01 70] [50%mikt^i^7.5'A<Dnm]m=i&mmm^mmm^nT—sc 1 2 1 a)tc33 it*?LBS 

E^^a t I. T ffS^'ffi l^ t «) gffi<D Kffi C <fe -3 T « * t S . U * U ,® « 

):S11tCoUTl*,t«^^=&:fc'<DMgi5:y-5^7 7^h,Mg^if<DltS«!ffi»g<Dia^^5:f*- 
#ft-r^t», 2*ai5:^i^bfeS^i^(D^7^7,$^U>^T-ttH^(7)WiiS^fe'^i:l*^Ll^. 
[ 0 1 7 1 ] Jf: HfflBil T- If^ -r ^ f LBiil«<D g » HJIl^if^a »,Si^5K3;^i:761l,-?-i5:t56 
f '\"TO:J^^7-fej|.7---$!tCMLT16a, "lE'^mq-SO^'^tiS (7)"JS#"t 1^5 3-3<D<7^ 

XCM-r^"6U*"^3l<«),-ezA'6, 3;;:7cSra1±<7)^M4^^CMj*L^*'6,5iSil-WtSSl 

[0172] ^mBr[3JJ:7cSllilSl»aS]T-l*. 3/5:7ciS««saill(7*D-:^^i&<^th-b>-^) 131 

^ tMt?12Syp-:?3iz o T 1 21 jJ:5tWc®t5tlifli(ia»J^»fSii«if=-5! 

121a)€5S#1-%. 

[0173] m2$m[fi'^^mtii&m]xii,7 7>>^mm\zmmt=bAyj\-^y7°mm{[x t , m , m 
1^)^ gi!)fl<ic#Mu,5itft6tit;<>A-v'>rpis(M^, M ^ , M ^)^mv^xy7~>^mmRzf 
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[0174] m3$mmm'^mmiRsmmn'i^, 30]%mMR\(Dmw'^m^',mmm(D2)!>i^m 

Mffii#(M»Mlilf H^T-'-$? 121a)* 6 3}^:S;iail(0x^$! (MtJ^irlf jiltT-'-^J 1 21 a)(D- 
ffm^T $ ^ 7)^ ^ t C a-:}' t\ T 1 6a,,fflJi Pb^ iS-^ € a ttl U T IE ^Jfi^llicD 4' * 6 ?L3S,mil 

[0175] fLMBat14<Dii^T-^tJ,3lISIlSl©^<ttjeji<7)ifi<tz$*ct*"^l\.St,M 

T- ^ * C t * 6 □ 1 2 1 fc t «t) T 7-' U <r- h t % . (D t » , 

J; * BS^^'f'lttS ftT U , ;>< ^) - J1.^*T- (iigM « 1*T iS: 4 1" (D 

mff&^.^:i -^-^mmmm-r:- .swjssirp -7^ 1 2 1 c scgtis^ «?ijfflujt3;jc7r;ius-tz>+j- 

«SlU#tt,^t^#'S^5^1i#(S*5SifJiiifiT-'-5!l2ia)^m?*tfSB;S±ft;«Mt-?><j; 

Quote's: ^N^-hAT-'-i? 1 6a<DM^;^3;^;Sli#€^^-r-S> C 1 1 b fc. 
[0176] M#Mii^(M^5^»lilltT-"-5l2la)(it^rta3;6^6(DXZl-ro?^SJS*6B5^1l^b 
t-^' t ft ,Sl»^ ti* irgii#(®»S?if^il«i7--$! 1 21 a)l*iS^«<7)^Tflgte0»^ \'jia 

-^T-'5:U.-?-<Ot«>,S-SS#3S^if^S<D'7-r>\»STC (Sensitivity Time Control, orTGC: 
Time Cain Compens3iV\on)fiif<om^^^^^ffSmM^m^noM-=X,^^fi'-oB.1S-cm 

iio«Sia« g lia ai f % t to tc , c ro 3 * iitio^^kiz *}j6-r % ie^g/f* -g) . 

[0177] ^mmmmx-lt, 3JJ;7cLOG(Laplaceof Caussian)7-f>)L.$!«fflUT,iliicrtC;< 
Ctt* T t % C t € S ^IT.C ,ig#M^(Mt}^iffJIi®1l7^-- 1 2 1 a)<7) 3;ji:7cLog7 

J-A<D^f5i^6g4"i>ST-roag«<7>^>yfvvrill!t(M( , M „ , M ^)^^flit€Caussian 
RayleighT-jfifat^ C t IZd; ^ T iS^mt fcfDT'S?.. 
[0178] ^UT,ii!l*^Ut^>/\-V'J'7°Pii!(Mj , M ^ , M ^ )4^iJffl L T,7 7 v^-^ffelC 

d^«|ffllilitI«a)^Sl±i«^T^.*■r,775?-^'^tifet:JioT3-^<D^'^7.(D^^-l<(t, n, b)««-r 
il®4#m1■«>.t*^5ife,»S(D^£t^"H+^^i^fi<D«t^Jll)a(o■■iE«mq"^UTS«<7)":^#'■-? 

J6?)./Rt,gife^StC<fc':>Tv=77>>'rSffl,^,-r^T<07j^^7t;i,€3 oro-J^T.Cir^tt^.^S 

IM'^C] 0179,tt!Jb«ntM:S€-9— 7i7>U>5fU>^lC^oT3JJ;7c*/T^-rstWt:,a 

tibUt«SS<D3Si:#a<D2Sa>it^fflUT^MJg4^(D[Hfl5:S«^b-r*.:*:*Jfi}Bil€l5S 

tt3£#a t mt4 1 u T iiffl u t ji 4 * -3 a»c a * -r * c t ^f-T- 

[0180] [?L®l^^v7.7^A50]2|s;?gB3<;)Mji^if:)Da^l*, SOKDllMMRHUff-jg^/^S^Hi^^ 
(D2;^J^»MBll(S^lSir)lH#5^--$i 1 2 1 a)# 6 3;ji:7til#T-a* titMSFB^roil^^ 

bXiE^&m<D'p&smmmMc%ismm^mM.t=&mmmm^»'^7.v'Aizmi&-^m^mm 
mmi;^xs>^.&i.Towimx'i;ti,z<j}*.o^mmmm:^^<}imiMmmmmtbxso^m^m=^ 

[0181] lill*,*3|BB<DaS«J^v7.7^A50<om2|s:«im€3-s-r ^□'y^7ElT-*?..?JltolZ,EI 
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[0182] is^mmmmm^^mmibiz, 3^7c<4ii-t>wp-7^^^i^ai-b>^t) 13 (jsiss^ 
^{4st>-9-i3i)«iRu#ittyp-7'i2 m^m^ra-y]2])^mi^rmmt*itm^ 

5SlIl-(=»tf7--$!12a)*S?LflS301 WllS!|a*30)«ffltiJUT,^ro3/5!7t65*«iiB!K 

*3W§3tft^tM^«*^-r§vX7^A(cgii^s.af3 pa;;76ii#is#jiSu:ot\TiSHfl« 
10183] so^m^Bi^T.'rAi^, pcx-mm-^ fz%mmm(D3)!>i^mn&!>i7t'< >i-~j)<Dm 
^%^mm<Dmihin'D^mmmi^7.'rAsoiZ'Mmt^tL^3)x.7im^x-i^Mmmmzmt^ 

7t< ^7 -h Jl^T^'- $! Rl^t: T- $ 1 6a. 

[0184] BuJ^Ut<^e>C,X+i':^*ifCd;U^^)-:^AC(«a^#CC<feoT)®tlK5erP 
1 2 1 €^*f « «^,«6ttro?LM$SM U TSattrog ^,^JiJi(D JB!K*'#6 ti% l\ t U -3 

[0185] 't0ftii}U^u.%mtr^&^mmxihi)mnizmMkx^>j'r-\^x-s,^ztcmm 

UT,B#©301?LiS(;)^ifC33l,^T,^t##■¥T•}#oM#)S^7°□-:?■l21<;)^4■(x 0 , Y p , Z 
Q ) t [S] t « W (Clig5 U ^ # 6 ?LM^ M « 7.+ ^ - > ^'(T - a 7 *)-r % C t CC o T ?L 
M301a>SrJg^=£IS^iOTl^*. 

[0186] C<DcfcaC,»ISUt1^«#-^-a7;i.^:aT-?LMa®«^*-r*«^(*,?LS€£Ei6 
•r C t < ,7-9" 7 r ^7 |s <Di!^^ U.HJlIt (D« t^ jl#=£ Z t tf'T'S « . 

[0187] l^*b*;!f6.®^JKiimS*lSZEBfJiilfi7=-$!l21a)<£?r:a7-IU^ST3/J!7£W 
CJ|X«-r^^-&,S«j»3e7'P-7^12ia>fig(x Q , Y Q , z ^j)t|S)g€fflUTBBrgiHt(iE»a 

[0188] ^Tz,c<D^^tsiynoiz.)i7'-'?]6a(DMm'k'£^mtt^m'^,mmmm.m^ymmm 

l^x- $J 1 2 1 a) t *itC*tlS-r«.®»JgE5e7°P-7'1 21 0)14E(x ^^,¥^^,2^)4: Ot-"-^? 

wjsstrp -7 1 2 1 u 6»6 K# t naf ciss):s^icrp-7' 1 2 1 <Dtt®(x 
Q , Y , z Q ) t g <o 5-"- 5 (^r{4^ ip.ffli ^e,itfe^<t>) « it PC(D ^ =iE ij iztejl t- c t *' 

[0189] z<Dft^M!^i/3iz^^m±i..m^^ffmi\mmmcr)^[,\»-ommizT-s^>SLm 

-e € * V7.X A;!rg** tiT t . 
[0190] *Slffi}^^(*,C<D«fc^*M*«Mt-r^ST-*^T,?LMjiai<03»:7C«(3;;:7C-f 

^-v)S7■p^/7A(3^3^!?■r*:i^:7ca1l^3^^iJlS(07•P"^7A□-t<=£^tJ)t:JioT@ilIffl 

il{U,^l.TBai«H«3/S:7C«^(aft'f><-vtl.Ta/T^)UT?lSro3|9J9J^lfif(50a^ 
7^r A)€ ^^gf * 3/^?7cil«3l»iigT-$* . 

[0191] laB:pc^c/T^f so^m^ms^7.'r^<om^mx'$>^3')!^^mmmwMm 

Siaa^UtrP^^AU-K, 5O?LS^t#v77"A(DmaT-$«.|l3i}t6tiiiM@(ILagS3i0)g 
ii)a!il7>ll.lJUXA)€lBML.trP^?'^AD-K,&y^?L^^#^->77^A50ro#MaT-i&-g)E 

cmnt^j\-i<oxTx$,%.. 

[0192] ^rod:.oJSPC^4■'t^tt-?.?L^^^v77^Att50.?LBgfi:^<D3^S:76^^t(3;!^i7^ 

->')€rp':?^A(3«sE-r«.;^!7cii#i5»ii®<D7'Pi^^Azi-K€*t3)ic<fc^Tgiiiaai 
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0193] [lSlUC.Tst?l3i*i^~>7.^Att50,M#K5C7''P-7l21 (7°P-7'¥Sl 2),X)jS^ 
#fig-ti>-9-131 (3/J:76f4gt>X¥®(7°P-:^^^4tdi-lz>-9-) 13). PC(14h-7'y + >-:^ 
3^^7r^#a^^^®153»:7c7|^->tJ^7■•-$^ffe^^al6)€*'C,^i:■r*y^-H:'5I7«l^ 

[0194] uyu-y^^\A, 30«JS«5ft<O«®^X=t^ + =>iyU%/r6«ll^«S#:30«» 
tl- UT rtSB^^'f'ftS^iMCC R-r *Stf7-'-5? €^m-r % 1 2a. 

[0195] ^mMmmxi^. 301?Lii(Da®=&et)S«ffll^T7.=^=^i'=>^fL-^^#'6?Lil301A' 

Hit?'- 1 2 1 a$ i^f %S t)JS5t7°P 1 2 1 « y □ IS 1 2 1 U T ffl U T ^ , 
[0196] 3;i;5tfig-tz>X?IS(7°P-7^^»*^iiit>+>-)l*13, 127°P-7¥SClSVJ#Ct6 

tlt--Ki^T^x+1'->•?■4■<orp-7■¥l^l2<D^^a^te^^^g^^^^)i!l^LT7°p-y¥S 

[01971 ^ummmxt^, 3js:7cf4Et>7.¥@:(yp-7^^^«iaii2>-9-) istuT.gsro 
aFBi65Jfef4K'<'^^cii-r?>3»:iFcM#(x 0 , Y Q . z Q maPiBroM^:&iSi€^g(Sr<i^ip,|qi 

^l9,4tfe^ct>)T'«L tfi[S7-"-$!(x g , Y Q , Z Q , Y, 9, <t))$l8li#Fa^T-5l!l^LT7'P-:^M1ix 
Ul^ffll^TU*. 

0198] [55a®#{4g-t>+tl3m,aBro^F46Si5;fig^^^Ci|-r §3}5:7i;M#(x Y 

Q , z Q w^^<nm^:f5^^fkm-J5^mMfiQmwkn^)x-^[.k^^=r-nx ^ , y ^ , z 

Y, 9,<l))€li^P«^T'3MZ&LT7°P-yjiai7-"-5J13atUTi±ii3t-«'fiSt>+J-T-Jfe%.-rJ5: 
=b * , >-y- 1 3 m,S* MiC r P - 7 1 2 1 tZ vj # W 6 ti t !R,«T- ,0J?IS|30 1 « 

®(ox+ + =>^^'4'<7)^tJS3trp-7i2i(/)^PeiwJ5;f4g'<'^^^ii^uT@t):^srp- 

:^rojHf f^'-$! 121 (X Q , Y Q , Z Q ) 301 €¥Lflf <D^$SStIi)^Cl5lffl$ttTijS-r%. 
[0199] cnCJ;Vj,fL3I|^i#v7-T-A50 (PC)#\®f^;5&iflii#7-"-$;i 21a(7)J|X^€^T^^ 

c,®*$jss»iiii#T^-3^ 1 2 1 3.mmt.nm i.xrn-7m^.=r-'5^^^m 1 3a,®^)t 
^2^mmmm'r-■5^Rlfm'k^mmm^=T-'5^^2\Atmm\^ti7°u-7m^T'-■s^%m\^x 

13a, 3;i:S®tJ^li^7=-5!«*^U15b. 3;5!7c®*M«7=-5J 1 5blZ^}Bii#ttl^« ^T■^ 
T,»:&M*7l^^7■bJ^7-'-5^^6at:^^■rSit«),ll-<D7)<^7■i^J^lZ-D^,^T20M±roPJS:«)fi#• 
MjSt-«>^^» C tiS ro¥i9ffl« lb T/fx^7 1 JI,(D7l« ^7 t^lx7-'-$f 1 eat -r* C t XfT-g 

[0200] ■r*t3S,s»se^rp-7i2i<DfiE^^^«iii^Fa^T-h^5'=f>'jf-r*i6i'S#'« 
$fi2ia)i:iiiiiizMi2ma!^rp-:?'<Df4ii7-"-$f(x Q . Yq , Zjj , Y, 9, *) (rp-:^jns 

7-'-$!fiJBx-5!l 3a = (x , Y 0 , Z . Y, e. (DM^iStaiCrP-:^] 21 <D<4|l<0«IEx- 
$ftLTfflU«.Zt-r,S*3SES7'P-:/121t|!lU#ttt3S»iiiSlflZ«fc*3EaElil^<4E-h>-t^ 
1 3 1 tz o TUff* *i tiStSffir)SBSi(ffi« 'JfiBfr®li®7---$! 1 2 1 a)€.til3l5(0^ - a 7 
t l^^lCT-g' 7 7 ^7 h rod>*< * -slimttro S t^3/j!7C<0<K^' 1 6atZ^^^* C 

t*'T'#?>.^ro^sm.^:^-:tj;nziESiffisrp-:/i2Te?iii3oi«^s-r*t,ifia«E3i 

fii30 1 (7) J; ^ iS;M^iBS#30lC>f!t U T t, SJiSroa* »1 2 1 airJgii«5P-$f « *«T-g « J; 
[0201] St,ll-ro7X'7l2JHZ-0UT2OJ5i.±<DP*^^#'j5jjSf «>«-&ttcnsfl)^i^fi 
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21a) (12aSW-7-'-5t)«3JJ:5L0#^mLfc«C.|gJ15MFBl^tifc*:& 65^*^7 

[0202] 14h7'i'=1^>^^¥®tt, 12a^i?t^x-$roJR*«^T5ilC, 1 2aStf7-'-5!(7)iR^t 
ll^LT7°P-yjSS7'-5?13a511X«f ^«Sg^^L,«*«!t:», PC\Z ^ r> X ^ C t 

[0203] 3»:7cffi^i^iS¥IS(*15, 12affilfT^-5!RJ>'itti-7-'-$!12atl^»UtrP-:^Ji 
%=r—5i^m^-'X\2d., 3;^!7cii#T-"-$!15aS4^t*mBl«*UTU^. 

[0204] 3}^;7C*'^-hJI.7^-5!||*t¥®a:16, BJiC^Sffii^T-"-^ 1 SaC^JlJil^lirBl^^T^ T, 
^:S-65'S^^t;i.T^'-5!16aCS^t-*t^±C,(Hl-(D3f;^t;i.Col\T2o^^±(7)M'J%li;(J" 

>!^ist-s«^i* c tis ro^i^fi? -3 T5}^:j'ii;i,<D7H-:7t;i.x-5? i6at * t 

WCI*,^3*t*PCC<i;oT*iaT*ei:#'T-$%.*#«lK:B,iiL3g^^^>'7.7^A50 (PC)(*, 
^2a^gt^T'-$!roJRm$^T^I^C. 12a«tl-7-'-$J<Di|X«i:llMBbT7°D-:^ffi1f7-'-$!«i|Xft 
f 1 3a.l* ^ tPC, 1 2a»th7-'-$!Sa«»th7-'-$! 1 2at: nU b trP-:/Ji^7-'-$f 1 3a« 
ffl^^T, 3»:5tli«7-"-5i€i^-r *15a.(*^tPC, 3JJ:7cii1t7-'-$! 1 5aCi^lJi^ii#^tl^$^T 
•3T,^:&65*<l^^'t;i'7=-$!16aC^«t-St«>,l^-Ci7l«^tJI.(C-3tXT2r3M±<D^i&*fi 

[0205] *IIJS3Kilro3}^;5cM#^j^¥®til5, 1 2aStt-?'-$! t H.^ U trP-T^'JlIf x- 
5!t:L.T13a, 3;5:7cftR-tz>X¥®(7'P-:/^»Ml±i1z>-tt) 1 3(D7°P-7¥Sl2C^i*t■r 
*S•^4^lp ,tfP^esc^'«l^5^<^>ca■:^<^«^T5lJT [a..], (ij = \ ,2,2)^m'^\n^^—5^<nm. 

mua (X, y, 0)C*^^T^^^T5lJT [a iHt^^5i+T3»:7cii1U7---$J<DM1il 5a (X ■, /, z 

')^^m^mm^m\.xK.-^^. 

[0205] T^t)S,SS^}:^jt7'P-7'121tCtt3c)»#<4«-fe>1J-131A>-ffiU#W6+iTi3Vj. 
C(D^>l®^^4gt>^tl3m,SB(tiS:t)6,35aSilt#^4gt>+^131)(D2Fa1fi9'5;^^S?^ 
(X Q , Y , Z Q , Y. e. <D) (ftfi^^^lCHf «.3JjCS]ll1il(07-"-$!ttS7-'-5!1 3a = (x ^ , Y 

Q , Z Q , e, <l>))$SI^^TllSUT7'P-:^M1il7=-$!fc LT!±iiJ-rsl3a.l*e<Dt4t)PC. 

StfT-"-^! 1 2a (MW'»»fBiHiT-"-5? 1 2 1 aXnsg^mtmm U t 7*P-:/M#x- l 3a)|X* 
tf'T-t ^.CntCjSU-TPCtf-.^itT^-^? 1 2a (i@t}^BiJililSx-$! 1 21 a)S?>'»t1-7"--5' 1 2a 
(@^M»rliii1l7--5! 1 2 1 a) 1 11^ L£7°P-:5'S#x-^? Sffl t^T 1 3a;5l7ciiiix^ 
1 5a^±^t-% t » C 1 2a (®tSJif^ilii7=-5J 1 21 a)(D;^«(x. y, 0)U:>!«t UT, 
^mmi [a ., ]«^iHt^t)ttT3;»:7cii«7---$!(0M«1 Sa (X ', y', z S.CtiC 

'')M^^^-y°u-yM\<n\m{y. 0 , Y Q , z g )'*>^^(»jj. e. 0)^£SiBiPa^T-h^':'+>^f % 
&^m:if&^u^(n-^-3.T)i±^'<?^73-ti)i^^^mc.ii^xM^^^mmm7'-'5^<omm 

121a(x, V, 0)tllBtCS§)Sl21^7''P-:/<D7'P-:/jl#.7--5!13at LT<D^^^f^JT[a 
,j ]Sfi^JK3t;rP-7l 2 1 0)f4B«)«IEx-$ t UTffll^* C t T-,SWJSZS7'P-7l 2 1 cm 

MSl21a(x, y, 0)€,fiia5roTZaTJI/^^tP«U:7-5'77"> h(Dii>i5i<*o|imi4ro^ 
l\3:^7C©*^-kjl,7-'-5i©^«16a (x y', z ')Cffi^-r« C t/fTS*. 
[0207] ^ro.^m,^^)Zl*;i,CffiS2^S7*P-:/301T-SLBSl21«^*-rSt.!6aSEiaU 

Tsm^4(D^t^B^i0Jl?«*^#6tl%l\,«tl;^f«**^lcil|j^^?7-•|J'S--s*ffla■e**?l!l 
■io^<n^'!>ts.mmmmo\z■^{^x%n^^(r>m^ms^mmu^-'s^<nmm2^a.(■)^, y,o)« 

[0208] St.ll-(»7|^^7t;i,C0t\T20M±<DP*%^t;!r*tJS-rS^^ttCtl6<D5pig^t 
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ifMiiii(^^)^ifjfiiiiT-'-$!i2ia) {:2amii7'-^)^3}X7bmmmm\^tz^^izM^¥smt 

tit^:S-fl^^^*^-teJL<Dilfi5r-$!(D]S1i(x ', Y.2i'W^^X't^.i^oCf3i^. 
[0209] ^^T^Iu^gro^^^T5lJT[a..]C^3^•^§#<^<0^f5lJM^a..a:. a,^ = Cos(ip) • cos 
(9), a ^2 = Cos (ip) ■ sin (0) • sin (<t))-sin (ip) ■ cos (*). a = Cos (ip) • sin (9) ■ cos (*) 
+ sin (tp) • sin (*), a 2, = Sin (ip) ■ cos (9), a = Cos (ip) - cos (*) + sin (ip) - sin (9) ■ 
sin (<t>), a 23 = Sin (ip) • sin (9) • cos (0)-cos (ip) ■ sin (*), a =- Sin (6), a = Cos 
(9) ■ sin (0), a 33 = Cos (9) ■ cos (d)) ...std -1) -3^(1 -9) 

[0210] tf^t>-^M^&^y'a-y}2}(D^m'<?m^^mmmT'hyy=^y^r^&mtfs> 

ff?iJT [a ..]€®$5:^S;7'□-^12^<DftS<DffiiE7=-^^i:I^Tffll^*^tT^®WJS5C7'P- 

^7-'-$J(DS»121a(x, y, 0)^,■?-^^St:■^l^f1-gigi3«^#5^t■•t+Tt^'^l^/^'-y^J^□> 
tr a - $! ( P C) CD ^ d =S: M (7) y \ - K '5 1 7 S ffl I ^ T t, , 315 (75 T Z a T ; I. ^: * t 1 7 - f- 

7T^7 h<»i!>>S;<#ol|iJH4(Dgt\3;i:7t(7)3}-s^-tijLx-$!(D^Sl6a(x ', y', z ')tZ^^-r* 
<it*-Tg Ru.-?(OSS,;<:t/-;^iJLC0tMS7°P-y3OiT?LMi21$^*1-^i:,ifaa$E 

)&bxmm^<Dni^mmc)mviffme,n^[,^Wiih.ff$>%>^f-^izm^x-T''j'r-^^&mx&%> 

a»(7)Jio*301 30i!g»IS!»*lZ^UTt.ii^g<DM^S?fflT)iil11x-5f<OJi1i121a(x,y, 
0) « 'J^M«0 A- f< 1 7 T- KiSffiZI 7> h T- ±^T- # % o C % S . 

[0211] HC**(lStC,|l|iro?L^«|^v7.xA50(D/\-t<9i7S2|s:«^«KB^t*. 

[0212] *j|Jii}B«T-tt,S«3SSyP-:^121tC3£M^&gt>-9-131€lltJ#ltT,SS 
5l3erP-:/l2l€S^'y + >^b^;!f6, 20S*5S?^gf^g*6©t;7-':^1i-^€A / oMm 
UtiS, PCI Bus (PeripheralComponent Interconnect bus)€i^SUT,lia#C^CDi: troM 

^}^3trp-7i2i<7)3;^;7cfeS(x Q , Y g , z Q )i:iqisro7-'-5?(;?fe^iip,<cp^0,^e^a>)€, 
RS232C€il4UTt±lAL, 50?L^«^^v7>7^A<DX=EU(Frame Graber)'«>PC(D;><^ U iZil^ 

[0213J ^^■?/^M(2|s:Sl^iJg^T-a:,^^B^^;^^= 2.2 X 2.8 X 1.5cm ^) •^a(17.0Kg)<0 

3^ S^i^^feg t > +t 1 3 1 * M^5AiC7°P - ^ 1 2 1 CIS U # C t C vj U t ^l**- B ^ 
l^ifrro t € t U'd:. -5 H ?LMS® ^ ^ - a 7 A^*T-^ft t- ^ C t *'T- g % . ^ t ,M#5^1i# 
(ISit7-'-$!12a =MW?^®rIIilffx-$!121a) PCI*-7\'7,^MS UTil}gCPCT-7^-t2XT?S 
U(=Fll|.T>)CfeM*ti%tfe,iitl7--5?(M#;Sir^ii#f---$J121a)roi|X«(0KM^^^ 
|l!%Ct:*"T€%. 

[0214] tXTC, 50?L3S^^v7.7"A<Dv7.7"A<Dft*65*«i^«iiBBt*. 
[0215] 20S#lffii#»^gt UTl*,#lJ^«",7P:':(Alolca)tt«<DSSD-2000 (^q°q:g)« Stiffl 
f S^tA"T-g^.M*5:^5t7°P-:/l2m, 7.5MHzjaM^(DD£lfflm?*S;S3t«ffll^Tl\S. 

7'P-:?"12l€ffll,\T.M^l*range = 5cm depth<D^^T-®#5^il^€l5!tiLTd3 
<D:*:g*#"0014 X 0.014cm ^fc^S.^ t,rp-:^<D5fe^SlC3c5l^^eH-ti>-9-l 31 =£I5U 

n»x^i),m^^^^ya-7)2}(Dimt^t^mmmxb-^^>^y<ft^:itffX't^. 

[0216] ^tigt;:S3t7°P-yi2lCtt,35Sfi^#feS-t2>+tl31 «5a^l#,ttfiJPolhemus 
Fastral< tracl<ing system (^ffi«))#-lSU#l-tT$U,®^jSS;7°P-^121<DmEt |S|t(:& 
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[0217] 7°P-7S^'>+>^^v7>T-A(Fastraktracking^t$!iPolhemus system ffiffi^S)). 

U,5E3it®^14S-ti>W®*5Sl31 12l5t7"P-:/CC|!lU#tt6nTd3Vj,AL'>' l<<OiETCS 
g L, t >7.5 y $ * 616 b Sitaj U,^ U T, v7.7^Am^-$iJ«T?35a^^fi 

g-tz>-9-l 31 0 S^VT-S-'f $Jro®SC*}-r^){4Et |S|troti[E7-'-$!(x ^ , Y ^ , Z , Y, 0. 

[0218] -t^r>i.,i^^Mmmilyv■]3^r■mnm^y'^-y^^2]<Dim{x ^.z^)r 

0=^II(S-f4^ip,ffl]:^e,^|^^*)$ffiiJb^*tf-6, 20®tM^#Bi^ET-milUTl^*M#)^?lffl 
ii11(®tl^lfMH#T-"-^^121a) (Sit7-"-$!)T'--5=£PC (DECtt$iJPentium (^fiS^g) 
155MHz, 192MB RAM) (D ^ U 0/7^)11 UiAfc. 

[0219] **SIJ[Jl^T'(*,Hlt<7)lSU3i*'€, PCI Bus Frame Crabber (Data Translation^: 
$|J, DT31 55 (^p^=g))€ffll^T,$SJ£3i)tl 57 U-A/#T'll^f UTt^?.. PCI Frame Crabber 
l*ill»*- Kt LTOPC PCiy\'7.CSl^*tiT*5VJ,iiii/)^-|<#',^iSB<Dti7-'7Mi-^«A / D 
PCI^^^A'X«^*UTSIBfrB^T-PC<^»X^U(DRAM)tZ|!lVja,to«>. PClZSlvm**il#<Dfi 

-$!#"PC 121alClSUiA»S. 

[0220] PCt LTl*,:a<ti6?)tZl*,tt*!lDEC PC (CPU = Pentium166MHz, DRAM192MB, OS 
(Operating System) = Windows95 (^fe))$ffll\Tl,^*. 

[0221] C*iCd^v;?l^^t^->X5"A50T-t*,i@#MiCrP-7^121<D<4g(x ^,Z^)t 

sm^7'-'S^^2^3.)^mnx■t^<i^o^zfs.-DXl^^. 

[02221 Fastrackloie!i<7)h^'>'+>^v7.xAl*.Pi«kC*?>®#:<DfiBt|S|gt«35aS^ 
S5pJfflUTt1-l|-r«>tftt:fflt\6n?)t,roTJfe-S). Fastrackh^5'=*^>^^v7>7^Att,S-f 
> 7>5 :S? (Transmitter) tCiSS* 3 -3 O^en -f 6 « ii , C n 6 4 3 

AC u-b>+f<?) h '7>7,s y $^lc:^l>5^■r*3/j^7t^fiftttg(x Q , Y Q , z Q )t^^(:&fi^ip.<tp 
^9,mte^(t>)€^*-r*. 

[0223] T,@»S?Syp-7l 21 CSRU#l-tt35M#ttS-ti>-<tl 31 t*,®ff g?^7"P 
-71 21 ro:^3U> K(4K(7.+ + r>i^ttg)<D3/J:7c]S»(x , y ^ , z ^ )RZf't<Dj^t^n& 

(^rf4^il;,f£P:^9,^e:^<t))TaL ti4l7-'-5?(x ^ . Y , Z ^ , Y, 6, *) (x, y, z, ip, 9, ^)^m 
mmX'WmLX, RS232CPC€ffll.\TCttii?-r?>Cfc;yT-€*. 

[0224] ^^T^lt)i*^1.%M#-^*,X3^f^®E#oh•^>7.5.>^5^(^ll/T^)^i^gt-S[S)ttzd^^ 

T ^ 5^7° P - 7^ 1 2 1 C 33 It «> I- ^ > 7>S 5f ro#Ma If » . [fi) Z:6- |Sl , a 

g|5# 6 C [S] * 5 ^^[S) «X:&|S] t b T . 
[0225] *^,S#M^7°P-yi21<Dh'7>X5.')'$Jtt,^g|5<r)SlSBTt::ffiK^*iTU-5C 
ttfa^bU. FastrackS7'J'=^>'C^v7.7^A<03/S:7DSSr^SS^t:-3t^Tl*,Ei2«#ll*tit 
l^. 

0226] [xaiE#^4S-fe>-y-131T-S^M3^7'P-yi21<Df4a(x q , Y^ , I ^)R^m<r) 
9, <t))^tt-iyu^#*"6, 20S^;:^itif^ST'M;lJLTl^*»)f ii#(S^):S»JiiIii!T-'- 
:S?121a)T-"-$!^PC(DECtt^JPentium 166MHz, 192MB)<D;<^ UlCil^lRU3Afc.iiil<D|5 
Ua*f*PCI Bus Frame Grabber (Data Translation DT31 55^1:a)€fflt^T,M^lffi3e7•p- 
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7121 ©ftg(x 0 , Y (J , z Q )t^Bo^-$i(mt^\i>,if9MBM^M<t>)tt^izmmi^mm& 

[0227] 16a*^'-b:;i.x-$!<D#^rP-ti7v=£Ka^-rS. 

0228 [3] f;^mM^<r>%^m^m>'XT■AsoT■m'iJth^3}5L7immmn'Mm<o-mmmm^m 

[0229] 3}!ii7immw.nmmx'mn^ti^3)!i:7tmimnmm^Mmm(D^^ii&iiiLxj£ 
nmm.(D^ti'smis.m^^M,t%>mmm{in:m(Dm^mtL ut, MRi?Lai(Dii<i3oi^Mt^!^iifi 

fua^©PCTll^fWtgi&:7°□1^^'5A□-HC<^;■^TlB3S*nTt^*.^n6(Dr□■5f7AIl-K 
tt, PCrt<7)S3«^S(«y^tS', EEPR0M^O*3i<*:|ali7--A'rx,?8«7-"'f 7.^7^<Diiia^lBe¥ 

-7-•-<7>•?^u:7•p^^7A=l-l<tLT«it*tlfc!bt^■epct:K*a>^■eSI^T*^^T^,mt^ 

0230] [El3C/T^t*f§aflro3}5:5cil1tSlfiaa(16a7}?7-k;i.T-"-$!ro'I^M7°P-bX)H:,lSft 
xSCT-T-'i-rsl), 3;^:7cfeSif»lxS(7x->rS2), 3}^:5tM»^-^Xg(7-x-^7S3), SKTtTt^ 

[0231] i?Rtt-I|i(7.7^'y7Sl)tt,^i^M3eyp-7l21*'(t"i>i:^^TS^ff *XgT$^ 

T, 3ommm^i^^^m^7.^^-ycrLf^ff€,w.=3m^m3o^mi\^xP^^m^'<?^min^ 

tC re ^ M # ;^ » M H ft T^- - ^ 1 2 1 a ( 1 2 a ft 7-" - 5; © - Si ) 5 >|r Jig t- -& # B g € W L T U % . 
[0232] 3;j?7t^4gJS^xg(77"->7°S2)B, 14 S^-:' IS*"$!ltp-^ * 3c)Tl^#f4Siz 

> -y- 1 3 1 t o T HiT-r * xsT'S o T ,@S/KS;7°p -7 1 2 1 (CIS u #w 6 n t tt,^ 

T-,X+1?X>^^*(Die#igES7*P-7'l2l<D^^flS%ttS'«»^»«ll^UTigS5K5CyP-7 

1 2 1 (Di^«7-'- ^^WLm^^WBQoni^m^izmmtit x ^^t^mm^^ u t u * . 

[0233] 14h^•J'+>■^^¥SB:,h^v+>■^^¥Sl4(PQ#+'^,^i:*-^TSI^ft%XigT■« 
o T,®»5ffiif^ii«7-'-5! 1 2 1 a<DlR^I€^T^IlC.S^ Jg?ifgii«7-'-5! 1 21 a^iR^fc USB 
UTrP-7^M#x-5^13a«^RS^■r*««l«*UTt^?.. 

[0234] 3;ii:7tffiti^^lS(X5^>>7'S3)tt, 3;^:5t»gSj^5^|Sl 5 (PC);!?'*'^^ ^ r> TSfr 
t-^xST^ ^ T,S^5gBff)ili#T-'-$J 1 21aSt>'M^i^iHiiE^T---$! 1 21 aL typ 
-yffiST-•-$^€fflt^T13a, 3;^:?cS^)^^iIi^7---5! 1 5b (3;^:7ciii^7---$!ro-mil 5a)€ 

^mt^mm^^uxi^^. 

[0235] 3;^:7t*^"tjl.y-"-$!|6*tXg(7.f=-'y7"S4)tt, 3;^5t*7-tl^7--$f||*?@15 
XMlSi^^7n<Pir)l'r-^]6iiCmmt^ti^CM-07f^<Pii}llZ-^l^X2r3tJL±<Dm^=bm 

ffi^^t^^■k^ic.tlSow■mm^'k■:>x7f^^■\z)l<r)7^iC'iz)l7'-^^63Ltbx[,^^mm^^ 

[0236] **!SJB^ro3/}:7cil«|Sl#jaST-tt,S-f«0»lI,8ltfl8(X7^'>7'Sl)#',a*M 
jCrP 1 2 1 * 6 ffl T ?l^301 <D«M €7.+ 1- Z> L S ail301 * 

ii#x-$?€iJtf ^121a. 
[0237] SltXg(7^F'y7'Sl)lCi^l,\T, 3»:76i4BS^31X®(7.5^'> 7"'S2)tt,M#I^@*iSS 
yp-7l21ClSU#tt6nt«§gT. 30lS,Mfl)«®<D7>+l'Zl>"5'*<D®»lffiSl21#MS; 
7° P - 7' <D ^ Pal K =5: feS « U TS^Jg^rP - T^MSt'- ^ 301 S ILI« 1 3a<D«5tHI) 

mzmm^itx^&t^. 

[0238] 3»!7cegS^Xg(7>7"V7°S2)tzMt^T, 1 4 +>^¥®;!f ,SSi6if®li# 
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[0239] mi^x, 3j!^^mm^^j:m{x=ry rs3)ff M^~Mmmmm7-'-^M]aRxfm^'^ 
[0240] z zxr,k7tm^mmjim{7.'r -y rs3)i*.H» 1 21 at u tr 

P-^S^7---5!i:l.T13a. 3J#:7t14gS»Xg(7.7^'j'rS2)(DS#lKSrP-:^121Cffl*t 

■r%:75-tt^ip,W^iesaf<tfe^<i)t:a^<^«ff5iJT [a..],(i,j = i,2,3)«fflt\.iawMffi)iil 

it7=-^(7)M#J21a(x,y, 0)lZ*f LTluSEro^^ff JljT [a .. ]«SHt^^3^^T(^T^J<D«)t»^ 

■:'T) 3;5^5cM»)^ii1ix-5!<?>ffi#l 5b (X ', y'. z ')«4mLT^,^*. 
[0241] 3)ii:7cJi»^^Xg(7.^yrS3)t:iiiL\T, 3/}ij£7)^^7-b;i.T-'-5!lS*X|SUx"J'7" 
S4)#', 3;Si7cSt3S?il1Si7=-$Jl5blCi^JBii#«^1€SoT,^:&«l%7)^^-ti;U16aT-'-$!tZ|g 

^t-*t«ic,|^-©3j^^7tJUt::oi>T2oei±roM**^i*-S5riS-rsJi^»cti6(o^i^ffl4 

o T 7j< ^ -hJKDTl^ ^7 -k jl,7-'- 5n 6a t U T § . 
[0242] 1 (7)355!7ciiiiSl»¥Sl CRO^ C ^Tll^T* ti.«.3»:Siii51S#ii^ 

[0243] ^um%mx\tM^'M.■^yu-^^2^K:.v^v^'■^^^^m^n%m^^^%m.m^ 
g-iz>-y-i3i^uij#itx,M^)^s;7°a-7^ h^7=*^>^ i2i (x+ 1" ->i^)L-^^"6, 20 

^'k'&.^W&m.n 'B>(n\±^-^\m^^k I DS^Ut^S, PCI bus (Peripheral Component 
Interconnect bus)«^SUT,l^^lC^rot gO®#3S^7'P-yi21 (D3:!iC7cf4S(x ^ , Y ^ , 
Z Q)t|nltO5T---$fWfi^ip.W^0,#[e^<D, (*fta:[Jt(Xl*rad)]))«, RS232C«SSUTtb 
PC<D^^iJtCiIgceaI-r«><fc5=5:v7.xA««liiUt. 

[0244] ^<IT,'J->a(^'iJBt)£= 2.8 x^*12. 2 X 1.5cm ^) -^Sd 7.0Kg) 140) f =^^> 
@#'$iJSp-r*3£M^fiS-ti>-9-1 31 «®t»^yn-:^1 21 (C3lkJ# C i: Cd; 
^ U t «fe#/f H ^^ffir(0 1 # t H U-Ji o IC aM*® S T Z a 7;i.S4T-^ 4-r C t A'T-g % . 
S t Iffiil^Cm?-^! 1 2a =mMmSi^m'^=r-^\ 2 1 a)/'C7.*'Pa (Peripheral 
Component Interconnect bus)€^*LTilgtZPC-T?7^7-feXT-tf ^^^'^(^^/T^)^^^* 
t »,ii®x-5f(S#3gSBfSii«x-$i 1 21 a)(DiRJIro^M^b€|liS C t -eg*. 

[0245] ;^:tC, 16a*'5't;i,T=-5f(0#^rp-fe7.«MlCpb<SiflB-r?.. 

10245] *7°P-bXT(*, 14l-7';'+>^¥IS:*'$iJiPt-%5ca«#14S-t>+)-131T'^*i^^ 
yp-:''121<D<4HSt/[S)S<D^)t4f1-)SiJU'S:tf'6, 20M^;:^i^ff^STmabTl^*Sfflfil 
®(®WJSBrgii^7'-;S?121a)7'-:5!«PC(DECtt$ijPentium 166MHz, 192MB)<0^^ UC 
it»lSltj32!,fc.liiifl)SlUia*(*PCI Bus Frame Crabber (Data Translation DT31 55tt$iJ)=£ 

fflu^T,s#jffisrp-:/i2io<4ii( X Q , Yq , z Q )tisi#<Dx-$i(:&fe^ip,fflJ^e,«i£^*) 
i:tfet::SllieS)igi57lx-A/#Slimut. 

[0247] 16a*^7-h;i,7'-5f<D^M7*Pt7.«iiB5-r«.3*»:7ciB#ia#¥®Cd3t\T 
10,aB»ffl!lS<0^«Jroffldjtt3i5^7cW*feaCJ;oT^ftJtl?)t^&,SS|g?^4CI|■r2>^>^65'^: 
1 6a7)^ ^ t ;i.T=- 5f (Oil^T-"- $f t * n« <D t » , ^ t*IS» U t Bf gii«l(®»lffifflf ^ 
iiiiT=-$!121a) 3iPtC*itUT/S:7cMSSm«<Tt\^UTi^}B«igtZ<t;-3T7K'>-l2j|,7=-$t: 

[0248] *PCC3D^,^T,?LBiM3S(D^^^(Daai(*3;^^j^65i5:fcalZ<fc■^T^T^:ltl^t«),MjIlf|5 
C P t" ^ ^;£fi5 =5: >K ^ t JUt^- 1 6a<D ii tf'iK^^ t ^; *i ^ . t , S t' m# 

ifMli#(®#M»f®li#7--$! 121a) 3gflC*t LT»:7cM#,^m^ ^Tt^* UT^BMritZ* 
•3 T?K^7-b jU7--$? CS^-r % 1 6a. 
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[0249] 4-,35SK^#iigt>-9-(Dh^>7,5-i'$!131 m^m^y'a-7M])iZi(S>^t^iii 
$!131 mniyD-7)Cimt^^tmtn(Azimut\\) g^.W^CEIevation) QM^MRoW) <t>) 

t ^^(xx rsi , 52X7^^ r)Mn^ nitrn'S^^mmmm^^mmmm^-'Si 1 2 1 a) (is 

tmmmmm=f-^ 121a («^tfT-'-5! 1 2a))(0M1f (x, y, 0)€^T^JP, 3»:5tS^^<DM*f (x '. y', 
z ') Q€^T^!l,M#)^Sit7°□-^121<D:^^L.>SffiiH4g^:|S|g^S^t-y□-y0S7-'-5^<7)^ 
#.1 3a (X Q , Y Q , Z Q , Y, e, *)H*3 tt«.(x q , Y ^ , Z ^ )4^T^JRt L 1 1 ^ ,^^^^f ^UT [a .. ] 

121a) (®»S»fgiift7=- 1 2 1 a 1 2a))<D^^(x, y. 0)3*6 }5:7C^mM<DM^ 

(X ', y', z')45l<fcTt\^(Xx'^7'S3). 
10250] f **?S,Q^ = TP* + R^X-^^Sn^.ZZX'/ijMQ^ ,P \ R a:,^T^JQ, 

[0251] CCT,^S?fT5!lT[a,. ]l*,a^^ = Cos (ip) ■ cos (9). a = Cos (ip) ■ sin (9) • 
sin («)-sin (ip) ■ cos (0), a = Cos • sin (9) ■ cos («) + sin (ip) - sin (*), a 2, = Sin 
(ip) • cos (G), a 22 = Cos (ip) • cos (<t>) + sin (ip) ■ sin (9) ■ sin (<D), a ^3 = Sin (ip) ■ sin 
(9) • cos (<t))-cos (ip) ■ sin («), a 3^ =- Sin (9), a 3^ = Cos (9) ■ sin (<t>), a 33 = Cos (9) • 
cos(<t>) ...3C(1-10)~iC(1-18) 
Given. 

[0252] zo^'DCbTrnm Mcm^mmimz-Di^x Mm^^7°D-y}2]<Diim{x ^ , y 
Q , z Q )t [filt cDT-'-$!(:&&^ip,tfp^e,^eft0)^ fijffl u t3}^:7ca«^4fT5 c t: cz<t; o 

X, 16a5j^'5'-feJl.x-$!«IS#bTt^*(7,xyyS4). 

[0253] tz!bX'Mi')&^yn-y\2)(D^^:^^[zji^r)XiiMn-^iiitTjr^-y-iz.)i=r—si 
)i'r-it}63LC'3[^x2^s>x±omfs.=s>m&mtmftit^m-ktfs>%. 

[0254] ^CT*ftmjg^T'tt,i^lC.»]tii#'J5:^Sti.Tl\%l^*^-tzjL7-'-516a#-#ftU 
It^-kM^OM&W^mage Brightness lnterpolatlon)^fflUT'?-<7)7j^'^-h;i7-'-:$16a<D 

[0255] ^i^m-ot^<?-t.)iT'-'Si]6aiz-oi''X2-o&,±omf^^mi&m^')^i:t'~-t^m'kca., 
cineonmmo^i^m^mi^tryT, i6a-^<D*^7-bji,x-$!^it^^*i^jtiit uxu*. 
[0256] '^!K.c,m^Mm0-mmmm^mmt^. 

[0257] ;^:c,iiftMreiro-iijsBag«iJ4Bflt*.2jssissjB,^ci3it*ii#apB^tuTi*,a* 

65C;^(Dd;5.*3-o(D:&>£A'#lf6+i*.-r 'St^^, 1.S3S#l*lSa(Nearest Neighbor 
Interpolation), 2.^JBl*l«a(Linear Interpolation),'?- UT, 3. 3iS:=l>;J^'J a-v3>|*l}f^ 
(Cubic C onvolutionlnterpolation)T-JB-5). 
[0258] «J^^rtfl!^NNil*,l^#btt^ii*Cl^^,JS^,^ii*roSS^iI€*»«iIii7=-$^^: 

'5--JK»Sft«'M'<»*'S:Ji^lZ» |D|# *U . 
[0259] ^^Jgi^3«I^LIH:,rt^fUtt^ii^(D^ffl<04ilS<D»«^i«fflUT,rtJf■i^ra<DJigl 

t ic ii^ Pal (D ¥)iib<D 5*m $ ^ . 

0260] [-:&, 3;^:=]>/|^Ua— >3>rtif;iCCIB,F*5}f L.tl^il*rojlffirol5ilft$fflt^ 

T, 3;5!l:*Ji*iiiicCcfc-3Trtjf-r*:&aT-$«);!f.ilf!<D¥M{btiia$c»ii^kro>as€,« 
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[0261 ] ^mmmmx-tii.mm^mimpim^(o-mmu) BSjRTc^PB^fescsEsftUT*^? 

-ti;i.f-"- 1 6a(Dlt TbT S ^I o T u § . 
[0262] tU.t>i>, PCIZti[AXi;ii^M:^tf3fS.'i<<Pii)l'r—St}6si<r>m^7'-^ff!ltmti3.^ 

mm c <^ -3 T * -h;i.7-"- 5? 1 sac t x t\ * . 

0263] [Mflsft5Cl*.St'.l*l}fl,tU7l^^?-hJU7-'-$!€>t''i>C16a,ai:&|S)XYZ«i:&(nlMtflC 
tt:6-|Sia)3-3ro^riq)Hi3t^T,-?ti^'*T.gjfifili:-r*»^€4fe-36-^<D7K^7-tz;i,- 16a7-'-$z 

m^<r>'::fl.-i7.'r-)l<Dm&ti'\k/f^x^ t U t^JjS;!f 

[0264] 4ml;i■.m^(03'^7immmnmmx^mm^n^:t^':piL)l7'-^<r>^&mmmmx& 

)iT'-'^^ozx^m^~mmmx&%,.zzx,mm<o'p^{zM,eh^mmmom^mmffmm 
(r>^mx'&^.^tz^(Dmmizmms'piEm^%f^mmtrmiEn^. 
[0265] siK±mm\^rz^^iz. so%mm~y7.^A(Dm^mx&%>3)fL7i,mMmnmmc^*i 

l#\M^5^?5t7''n-:7'3tZB:121}jC5tfia-tz>^t(7°P-y^^1tfcb-t2>+j-)tf'IStj#l-t6tiTl,^ 
*(DT,7.+ 1'Z>^'4'<D®tl^5tyP-7l21<DSgP4fi9ife<4S^g^€S3Sttl«:, 30«MS 

^i^(Dmi\-m^'zmmt^i::7°n-7mw7'—si^^&x-t^]33i.^itMt&^yn-y=& 
mi^]2}xwm^mmo(Dm^:^=>r ^ -y<fi,is.tfsm.mMmmo^mi[\^xm^7'-^ 

}23i^±mt^mc. PC(*,C<Dm7-'-5J12a<0iRHt|^WUT7°P-:^]Hi7=-5!«J|X^ 
1 3aT*.i^t^TPC/ir, 1 2am7-'-$SafSt^?-^^ 1 2at UMB L 1^^0-7 M^^— Si ^ 3a 
^fflt\T3/^;5cil1l7-'-$^?£±^■^^)15a.iKt^TPCA^, 3iS:7cii^7-*-$! 1 5alC^)Kii#ffiP^* 

^T■:>T,»^^fiSa7l^^^z;^5^'-5^l6aC^^-r^-:^T^ll-<o*^'-b;u-ol^T2-^J-)i±(7)S=^l 

^€#'MJSt**i-&(*C*i6<0^i5fi«fc-:5T*^-b;i.<D7l^^t;i.7=-$?16at LTt^%.-r'^: 

21 ^rn-^cisu #t-tt3Effi«i^<&gi2>-y-i 31 tc<fc o Tfi-ii^ titi^Sx- 

5J(x Q , Y . Z , Y, e, <D) (i@*3S?S7-p-:^121 (DJl1ll7'-5!)«ffll^T,igffl^S7•□-7 
1 2 1 ffiS C ^4 U T f« 6 ti t - M<D»t|-7-- $J 1 2a€ * 1z JUt"- 1 6alC € S <*. 5 

[0266] Ca)d^o*PCH:,IN^lZ^«:T-f-''J'5--S%«aa«3iiS#f*aM301<DJ;a^M 
:^!^fl£30$StfL.T?)«^l2j|,T=-5!16a«#^-r^Ji^'6:7rU-:r-va>C5iLTl^*.f 

f3it>^,u^<i>mm[.i^ik^tfm.m30](D^mi^m-c^mbxm^^^^y'n-7}2}<Dim'^ 

l°l * U T«th7=-$! 1 2aSiRSi L. T t^ t ^ - :i y-ll-^mx^^ 1- 1:> ^^H^IIH'.a 

1 21 #)«3erP-7'«^:^-;^j-)Hz^aEt%^:f3-:^Jl,^^(7^+ + ->^^)#«c^^^T,®t 
l^itr 1 2 1 u # It S ti t S-«l?fiS-ti>-»f 1 31 + - >^ >f>(D®#5^S7'P 

- 1 2 1 P4 65 fig ^ ^ ;sas u ,i,sg30 1 mmmmmo)(Dmifm^cmm * 1 7" 

P-7^1i7^-5!€*mul3a. PCtf,C(0mT-"-5!fl>iR«12a(7.+ +->-9')i:llffiUTr 
□ SiR^l 3a-r«. C t TM 2aSgSf7---$f t [lli#tC®*3SiiCl 2 1 T'P-:^ (DfeS 

7=-$?(x Q , Y , Z Q , Y, e. <D) (ia^a3CrP-^121<0Jl«7=-$!)SlR#l,,|Rfi*5htS 
12a,&g7-"-5?(x Q , Y Q , Z Q . Y, e, ct>)t LT?!lffl UT.SfJRW^r aT-ll-^S^ 
X l^aCT-^"? r ^7 S<Di!>i&;< A^o||3SttroKt^3/S:7c©?H^7-liJL7--$f 

15aC^1tT-t*d^dlCiS:§. 

[0267] [it3ia*as];^:ic,H®ca-:5g, 5o?i^it^v7.7^AromfeaT-$%sjiaai3i 

[0268] MTomB^T-tt,7Tv-f^6^:£fflt^]t3:l^C7C*^^Ij^7-•-$^*6a)S«16a(#t:,?l 
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t % t «) IC, 3:!5:7cLog (Laplaceof Gaussian) 7 -C Jl^J l\ t ;<>y\ v yrmMM t . M „ . 
M ^ )(D g lii^^fea C o U T 3* % .5^ C . 7 T V -r JtmMD: tC € ffl U t ^ -tz ;U 

[0269] %m<nmmizi,i.MMW:'<?umm.^mmm^t:<Dmc, xtma^mmogrRphy'pm^m 

^M^IfeSE^^ U T t^ % C t T- $ % .Bit^BfT (* C <D J:. 5 ^M^fiS^gttf'c*. < fijffl ^ . 
(^Mammography X X^ao)?lBi301 tC^f *Sii«X-* vj .Jt^fi5« t^^^«Sg*^^f 6 C 

t # 6 ,ii#i!!is c » as M c M:j?a;!f ^,^ < o * am* ti T U * . 

0270] i-yDMM^^^c<i^^%Mimm(ommtii,m^^^ya-yu}^%mmcmf&^ 

tt5fi-tT-,#^cim$F^miS30i(7)rtSIJSS^Ttsct,«lt#i::*fr«.SS#-i!>^uc 
t,-^ UT,l6lli<D'i>S/f'S:<S±:T-a%Ct, dense breast(Dli^T-tHS(natb#'Rj#g-C$ 

?LM(Drtg|?€ < ^JS < ^ * U T»rPiI#(^^):SirBlii5T^-$! 1 2 1 a)4ll^-r* C t tz <fc o 
c t T . c © c t tt,H#(Dif g U/^;i,a)M€f!lffl UTM#=£*iJ9J-f c t U c t € 
ffiS U (C < C (DJ:; a %«^T-» ,fiS©«®3g*($ 3;^7cfl5 ICftrs-r til*', 

[0271] JlJI©Siim43»:7ctecag^Mtfcil?«-r%tftic:f*,ai^iut«Scftro®tM 
MBIfSiiiiT--- 1 2 1 a)af* 6 MJKDfUi* a tH f S c t SMT . t c 5 
301?LSI<0MWSI[®T-tt,7>^'>"?Jl.y^'X\»Siflt^!S;t"<7>7-5^77'^S,Ji#gB<7)iC 

^,l5)g*fSSiMii^roffiSS)g(7)^ii#"#fi-r*t», 2^i<l;'«'aii^>j-/^u-$!JB:t"rofii3l5(Oii 

[02721 ;i(Dd:.aiSii«^«<;)fetT%*iiffim^<DM;iiJ4*ii§ca3it%Msi©Mai*[iai* 
t<x3}!ii7i^m±xnt>nxtii)^±st^'y-bi)i'^m(Dmm<:'iz)immsmit>itmm(Dm 
m^i^m^ if<r)mifm.ff2R7z<Dmmm' s <d t w itin±*"g t * , v; a*? ^m^w 

[0273] 50?LSIt#v7,T^A©tufeaT-$%3;^l76ii#15#MglCilt^TmT*ti^2f;|IM 

7.5MHz7.+ + >:&^roStig?^ffif^lg€fflUTaSH^roai±i€ff-3it.m|iflt5S(SI)tai4 

Jg^©M«« tliiiig<0*ailtt« S^t-r t. fl)T- « r5 1 . m t ,a Itl * ti t ffl«S +J-- 7 X 7. U > 
U V-^'tC ^ T3/Jf7C«rN 1 1 ^ ,«MJBttO)Sl,^ SaSif « C t t. 

[02741 s^5:s^il®Cifelt«.a)lJ■«<o^a^*,iEm«tlt«LT»s#■ffit^t4t>,ss<i(D 

affiCJ^oTH«<Datll«^T5.U*U,®»a«Col\T(*,*SPIt!g*ifrolia%7-5^7 7 

[0275] 5|glti,iai<7)?L3a^t^v7.7"A50T-|ifT*ti^HSffl*il^(7)7;i.d'iJXAtiiB^ 
T%t66<7>7P->^ST-$*.*SffiJgBl©SJia!±i3lga:.77>''r«fi(Fuzzy Reasoning) 
om^yj^mVX, 3R^7]r<^^)lT'-'S(^6a,t^t>^^<X(0^^<7-tL}l=r—SilZMl.X.^ 
■f'Sfi^", "IE^mR",Si>'-?-ti6O":S#"i:l^-53O(0-?57.tZB-rS"6L/*"€^ib,^LT^ 



http://translate.googleusercontentxom/translate_c?hl=en&sl=ja&tl=en&u=http://wvmj4o 9/28/2009 



( 



Diagnostic tumor 



Page 46 of 67 



[0276] z(DT)i:^>jXAitMs(D,j^^iz±t<toHtx2mfi§o)ii!immmmtm2mm).i^i) 

M0^OliS^IB«^|S:)t:«j$**^.l^at^*til*tlTll^T*^^Ttm0U,^t.7□>>' 

U.a^t^i*,*')' h9-^=£^*UT*'y h9-'>«^A'6^5!rO>□-|<**^Tll^T*nTt, 

[0277] St",^llSPgtt,!f#il!m;^mxg,;><>y\'v'i'7°il85(M ^ . M ^ , M )ei!):t^X|i5 
4"t,^i: t^mmm&iZ^^ X 33 ./^ItcB log (Laplaceof Gaussian) 7 ■< }l^<DtiiiJ&S7 7 > 
■<m^lzmmt%>>iy/'^vi>ymmvi t . M „ , M ^) (Membership Function) (DgS-f^^Sfr 

^iJ,**6tit^<>Av5'yillS(M , , M ^ , M jj)«fflL\T77v-r>ll.-JUFu2zy Rule)MC? 

C?iMa(Re!axation Method) tca-:5< 7-*7 75? -r(Defuz2ify)fealZJ;*H:S^^i<oabS«^T 
3. 

[0278] Cti6(DfeS(*, 50?LS^^vX7^A=£«i^■r*^S:t*<DPCCPUT■S6^Tnrtgi5:7•□^^ 
T16aU^>. 

[0279] j!iic,:^mmBmx-m[,^%^msi<Dmm^m<^. 

tissue),-?UTiaS#<D"^l!l"(boundary)T-«S.?LBaM:SttaMtttt,tCE^iaatJ±«I^Tji 

[0281] 0^©l^ift:il3^,^T,^-r^rod^o*1^a«f|Jffll^T■■fl't■^"<D^«€attiU,^UT^ 
[0282] u*L-, 30i?LBSoM^;Mitt,®^SilEi#<7)7.'^'y^>'uy 'rx^#sPro;:^:^^ii 

tt^*t"tCck-3Ti£^b-r*itfe, 2«jb^tti*7f'^U-:»*f<Dfi^3l5<Diims±T-l*^jl^ii 

[0283] Mji(7)®^^ffi®C•^^,^T, "J■l■^"H:■■IE^^agl'■d;^ji^SA'ffi^,^,^t^(D»So?^^|ife 
^ffliR"©»)SB/tN#»Bt#M^«a)li#¥ft5* t -Sfct" * .*SIJS Jg.^T-B: , c ti 6 roam 

-A(g ^ , C y , C ^ )C-^t^T>l?toS. 
[0284] iJiTC,2|s;|ISS3Bag(DSjia(iijlg<o#&a€pj2B-r«). 

[0285] lllSmU:d3l+«#Sl!fiai^Xgl*, 16a7l^^7-tij|.T'-$KO#<?C*fbT, B/STtctI^i:? 
tJ^7-•-:S^16a±(z^^t?.S:l<»^i«tJlffiiEm«JaafS#ro«^t:||-r«p)f^roat^■«<o 

^D'*^7 7>'-f»ftCCf!lffl-r ?)X>Av'y7°lll!((Mj , M ^ , M )<O[0.1]Ki3-(D?S*^3-^ t 

[0286] zzx-Mm&mw-:Lmx-mK,^aH^m^<DMtftmiji,^^i^^)iiZ)^t^mm¥mm 

u,#<KC7t;HC35}-r«>»S(DS'i>(g ^ , G y . G ^ ).M^fl<IJ5:'=t"ts<DlEStd,#/X^7-b:;HZ>E}-r 
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•5)S)I^rf-i!v(7)4-D<D;f^^-5J€#A,T-l,\?.. 

0287] [JSS¥l^M»u, n&W-i^millf u = ((i, j. k)) / N ^ ^(2-1) 

[0288] tfL, i.j, k = 0.1,2 N-1 (N:g^i!{)T$ U . f (i, j. k)l*<|-C ^t^Ki. j. k)C«lt 

[0289] tf^t'-^M&^i^Uff'ii '^R'^^%^■m'^X'^i'b^ < ,">EmMR"<Dmnx-i^±t < 

"mwmmr-ii't(D * Peiois^ 1 2. t 6 c t * 6 ,^ 1 spic S3 ii^f^mm^Mj^mx- 

2#1k\»^^;d':^/^U-$!^t'<Df;t3|5(Diiji^S±T-»HjI^iJt<Og»aHiS4TQrottiiU 
d^d^.^SOffit^ltiS" (tumor.J-XT^^^ttt),!? gOiSt^-JE^ilgi" (normal tissue,Jj(T^^#: 

[0290] #*^-t2;HZ*r-r«»M<Dfi'i:,Hg^.Gy,C^)»,g^ = (ZZZ(f(i,j, k) • (i+1)))/ 
(ZZZf (i, j, k)), = (ZZZ(f k) • (j +1))) / (ZZZf (i, j, k)), g ^ = (ZZZ(f (i, j, k) ■ (k 
+ 1))) / (ZZZf (i,j, k)) 

S;(2-2) ~S(2-4) 

Given. 

[0291] ^Tfsp-\L)llznt=bm^<nm'btm^&3^'^'b<0i^mtid, d = ((g ^ -C ^ > ^ + (G 

y-Cy)2+(G^-C^)2)'/2 SC(2-5) 

Given. 

[0292] tCU, i, j, k = 0,1,2. U , f (i. j, k)»5}-x^-feJKi, j, k)lZiS It^^gfiS 

au, N (i^lSt)»#ai/}^^'-bJl.^U ^-A<D:^g^€#,B*-r*. 

[0293] t•'StlS,iS)t(DB'i:.^t^f3I^W''*4''i:,^<Di5)I<7)B't^t^ff^^l<I^4''^^^ 
"m^mp:'(Dmmxirmm<Dm'i-^tmm'j JL-A<D^nw^i^^^'¥'bffis^\^-nt^Tzii: 
< ti, "mw<Dmm.xi;i.m^m^^\zMmff-y;izs-^xi^^ z t c.^ :^ 

#''h*Uffii:ift*Ct#6,^(2-2) ~^(2-4),;Raf5C(2-5)«)iffll^,^lS|iglC«lt?)#gl[S?SI 

4"^,^<DSg|id t CS-:? T L T l^ % . 

[0294] #*^-tz;i.C5t4-r«>i^lg:»ftttv, V = (ZZZ(f (i, j, k)-u) ^) / N ^ 3t(2-6) 

tt'L., i, j, k = 0,1,2 N-lT-*U,f (i,j, k)l*7t5'?-kJi.(i, j, k)tZ^W«>»)t®«^l..., N 

(i^l»)»#ji*i7-kj|,^U i-A(g ^ , G y , G ^ )a):/5:S*T-^;^6+i«. 

[0295] cc-e,»Sfl)^^tf, "WJS"o>1iH^-e(*'h*<, ■■EWaiR"i:"^#"T?tt;*cg*fflt: 

c t «#)t I.,T ,^1 SPgtca W?)#glta)llirxgt:ffl 6 *i*mS(DgEthfiC(*.#*^'l2 
JI,tZSa-r«»Si^iEvXf^^tiTt>?>Ct caS UTit(2-6)€iiffl LTl,^%. 

[0296] uJiS^J^I*, "WJS"'®ajT»'>*<,"iE«mR"0^«T"tt;^€Ufc^x.6ti*.^ 

0297] [-i5,m^<r)m'b'tmn^m^^'b(nn&<Dm.'biimn^ii^^^'h<r>wm6(om^, 
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03881 [S18(a)«,^16 (a), (b), (c)C/T^^tit3o<D)H4C^-r%^f U-t<(t, n, b)roii# 
(m t . M ^ , M jj)57-"77v-rt*Ci:(?77v-f Xg«SlfT-r*Ct)C<fcoT'?^7>^!J-W* 

^ffl^/T'$*.ill8(b)tt7l^^7iz;Uil^14CcJi^T*IIWC)AS^iatffla<D^Ht(Dlt^t;j-x 
-?t;i.x-:»16a<D»r®t€«tetii^T-$§.^t,|li18(c)B*^ffiflmi<rifflJ«ffltHiiilCJi 

5 > y \' - h V I - X -r > * ;^ « iiffl U 1 1, 0 T- S ^ . 1^ H ^ t § t 
[0389] 'Ml(^2.2 X 2.8 x 1.5cm ^) • 7.0g)<D5£a«l^fiSHz>+)-l 31 SS^jKS 

tjss7'p -7 1 2 1 tcs} w # c t icd; s t (D^Bs t mu^o ic¥ iiT-®» iffisr 

P-yi21$^*l,*;5r6, 3/}:7L®^lS^il#7-'-$!15b*J|X«f*i:i:/rT-gt.MttW3Sl6 
[0390] M±,2ts:Siffimi©HJiathjia«^-1i<JT*t,+#^tH;;I^i|i#', 3;5:7c0*''5'-k;i. 

<D#<? c>t^L.T, 3;i?7c*^7-b;i.T--5! i6a±t::i3(.t?.{i«<D^JitJiffiEm^safS#<Dii 

((M J , M ^ , M ) I U, (M J , M ^ , M ) I D, (M J , M ^ , M ) I V)<0[0.1]E^<D«*i^fti: L 
7'i|gfc(M t . M ^ , M 1^ ) ((M J , M ^ . M ^ ) I U, (M J , M ^ . M 1^ ) I D, (M , , M ^ , M ^ ) I V0« 

«^t7 7'5^^'jtlfeiiglz»■:^^,^T,1#aa5»^xgT-««)tgbtl■firo^!^;fF€st^f)TM^<D^ 
«^@il)«ait■*feS«^^Tt?).^tlC<fc^j,7|^^>tJ^f=-$^^ZJ^^L,T3»:7c:f^'7vT>77•^ 
7.7 -f ;i.$!(3»:7cLog7 -f AM-t.^roaiAroiEMSO'lf □ y v>'9^ii*S SOO-?^ 

XC:»»U,#afilZ-3t\T, 3■^(0•?^7Cffi■r?."Sb^^"€.T^■r;><>y'Cv•J'7•||lic(M^,^/l ^ , 

M b > t ■ n ■ b ^ I t ■ n ' b ) I °' t • n ■ b ^ I V)=£«S!>«) C ttf T't 
«.di5 U:JS:?).Soi/X^i!^7 -f yi/5J2,$tH:A> KA7>7 -r yi^^T-Jfe vj .ili^^aST-SMaroft 
Stt tb Clfe l^T «fe < ffi^) tiT U*ffi!ffl*3/JC7cLOC (Laplace of Caussian^Sc) 7 5? € ffl 1,n 

it,tf^t>'b-\za^mZero crossing)*-mn^.cn6rotB*(D-izP^'P>>'5/>^^-;5,4ai|*-ir^ 
t^^i:>5:^.t;ioT, 3;^:5c^iC>'7>97°^7,7 -T ;^5^(3;^^S;Log7 -f A5?)aijbroizP7P 

C t € fij ffl L T , * 7 1 A 5 3 o <7) 7 5 7. C ^r,^ M T- € ct^ o tC ^i: % . C (7) -5 ® 'S: ^ 5 7 5^ 

^€SfT^^ c t c U , PCSJgroH-Sigij « t, o t /Jnm«^d> t'a u y -XT-^a$Fa^ 

(^3i)lZ!tmii#^a)Tg^J;^'5:^>Avf 7'illfe(M t . M „ ■ b ^ ^^"^ t ' ^ n ' ^ b ^ I 
(M J , M ^ , M j^) I D, (M J , M ^ , M ^) I V)©iB#^#Rrigt ^^1,.^ 1 7 7 v-fitHlg*-, 
.X>A"->>y7'liia(Mj , M „ , M ^)i»^mi^-i?5S»t>(>A-->'>'7°^li!(M ^ , M ^ , M |^)g 
il^^IgSSfrL^t^lC^M* tifc;<>Avy7"^l![(lj t ■ ^ ^ . M ^ ) «M ^ , M ^ , M ^ ) I 
U, (m J . M ^ , M I D, (M J . M ^ , M ^) I V),S0f7 7v-f ;^-y^€#^T-fll^^tl^.77v 
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1^ -r n # C ^li U T ffl^^«<D§^3iS € ^T 5 ^aa « Sfi^T S . C <D d;. a * 7 7 V -f JSM 

x@ 1 5rv 7 V -f ig^ si-t % e t c .y\- y > t- a - $!(pc)igsoti-^ig;b € o 
t 'j'^^* □ > t: a - u V - X s Bi PbI j1) c nmmMiim)X' t^^^^mm^vr-j.^ 

^d-^T- g ^ d; 3 .-^ (DiSm, PCmit cDl+gglij^ o t'J^jSM'* II >t:- a - U V-XT 

s^PBi(rti^)Cit^(iiti^a)T-t * <fc o iS,fflM%®»^/}:?cii«;5'6 3,7.'^ ^ JL.y -r x> 

[0391] [S14Bt^g5()iRSiJHS];^;C,|llMlcar3t, 50fLai^^y7.7^Aroft&aT-«*M 

[0392] **JiiJE.^roMttjliSgl!liJM@(*, 50?L^<*^->7>7^A(D#feaT-^?.|lJia 
tHjigC^<7*P-tz7>T-$oT, 30l(OS.BSMRIii®'<»S^Mii1l^(D2;^:5T;ifJgil1t(^^Mir 
liffi^x- 1 2 1 a)* 6 3»:Sii®<Dx-$! <D -Jg^T'Jfe ^ * 7 1 C S-^' U T 1 6a,m 

T-« ^ T JtJSH £b^S^»^bI^(77^'y 7°P1 0).W^i^ifXil(X7" 7'P20)« "t-'ts t 
t-%iismmt:;=ar.T^tJ,Mii.Lt<J;c>'5;?L^1^^v7.T^A*«^-t-5 50JS;i:ropc CPUXM 
^TP[igi5:7°a7'^AZI- ^<T-|BJS$t^Tl^%. 
[0393] -^ttMSigii)aSiJiMg(DyP7'^AZ!-K«, PCP^omW-'^mmXif, EEPROM^CD 
¥ji<*ielix7\Y7.,SS^T^'f 77^W^^IS'li¥m. MO ^(D^^>t!21t^g)Ci*f$^ ti.ii 
Bli^i^'tii^ tiT»iT* tiTtmi^ L,^t,7P t'-x-f 7.^7^C7'P^*'^AII- H t LT^ 

j^^tlt!K,«T■pct:^&3i^■cll^T^tlTt,mt^l^,«s^,\tt,*•y sr?— f^iS^ur^f s 
[0394] ^mmmmom^miS^mwimmmxtii,mmo%mmmc)^mm^^iz.t^oxma 

tl«.M«®fI^^S3/5:7cft9t:«/T^U,^UT^ro«Hro^^^MftG!!0€^afl5t:t^a!l•i¥«-r 
«® C -3 W- % C t © T- S S +f- 7 X X U >5«' > « ffl T =fT*3 ti S . tiC rj T ,MJi* 

mmv<<Dmj>^^&mit^mm-t^zttfX'€^^oizu.i)Amis.mmizm-i<mm'<?^»ff 

[0395] ?LMI13Il^»^(D«>^(D1t^ttt,S^4^ti*M^4<Da6SlJ#•^S^T<S^t■r*^J. 1cm 

^(D'^xi>kTO'i-^^^%m<Dm&mmffmi^mmx&^.mki^itmm^mfiSLmii,^onmm 
'^kffF]m^i^i.mpim^iL(D^of^"mti'-o^m"x-^^. 

0396] [-^rmW5^®)(*lfeiPJB«tfll5fJ^MJg*4f(Ddia*"5FSA^O[Hli£!i14!R"SMt- 

* .m^<Dm^',m^mx{iMmmmm^mm^m»^-n 1 21 a)t:fi it?, eroded 

^fi5*JB«<D#a*"d^< fflU 6 ti* .ffii^/f ^ t^ 1 1 tt.irMillllCiS^SfiliffSii^x- 
[0397] ^ C T-*^SSJg,^T- » „^ttBt5S(©tt^ (7>«MJg=K^mi4HS(^^M)jf )<7> ^ in.^\) 

H ia=f:^<D t to , n u' s ^ t atts^^m^Mflt )d^ A g u c i: ^ ^ijffl -r * . ^ C 
T-«®}Bt)^o[Hlfl^S5^a-(k(7.T^ 7'Pi o)t-«) tfeiz.ffl* L tM:^<DMSt #aroJt€ 

?iJffiUt/f7^-$(S^m4!lS/\"9X-$!Y)«S«t-S(X7^-yyP13).«*roJg^T-iE«^b 
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(Xt-'V 7'Q.]4)Ltzmmmt:i^m(Da:(Dmmm'm\^ny A—Sly {= surface ^ / Volume ^ 

ratio, s / V rat\o)UMm^^{m)ff&^mm^mm^^)mm^^^^^t{zr^^. 

[0398] C<Dt4t)lCHiS[Hlfi^gSaftIg(7.5^->7°P10)l*,g|19tI?s-r<fc-5tC,SiS*MJB 
«<Dia£.<DK^U€i!l%liili:UTlljia)aM»S(Xx'yrPn),#*RV (7.^'>7°P12 
ffl U t B^mfJS ^ - $f Y^tt^-r %(7.x 7*P 1 3mS«^ t % ^ T U . 

[0399] CCT-M3iJf^«4^iJ£y\"^X-$!Y{*, Y = (S ^ / V ^ ) / K, k = ...^ISS(3-1) 
T^^* tiT U S.SI!tK»,M5Srom*'^0) t ^ Y 1 t C IEm(7.5r V 7'Ql 4)-r 

^t*(Dt,(DT^-^T,:Rfls6SC(i, 36 / rri: UT t^^(7.^ "i- 7°P1 4). 

[0400] 50fLJI^*!#5^X7^AliS3tt%?LBiffl5i(Dl^i§fS^M1--5.fc*i:,fflttl^r*itSiiit:: 

M L T Mm 4 3;jc7tft .T^ ^ * 1 1 1 cc , ^ © ^fRi^ &5 [a £i ^ iTffi-r * .tt a u t jia roam 

»<7)3#t^*«(D2#tCiJ;bT-«%S / V ratioS A'^ ;< -$! t b TllJffl U TM3l(7)S®flJ«(D[Hl 

fl^M^s«^bUT^.^%.Ecip^T,a.^^4©M#t:>^^uT^(Ds / v ratio m&(Dmm)^m 
Tii*<D 53n-t(X7" 7'P2 1 ) «ff o . 

04011 [Ai!|s65tCH:,C(DfflJlJB^^^2^iJ^A'7>(-$?Y^EI0^jSffll;:«fcoTtttbUtMttM« 
CCDM^IJBWJ^A'^^i-^JY^S / V ratio = 4 (=p)TSa>^M)tC^^UTU«.(7>5^'>' rP21). 

[0402] z0^^^cm^w&^m^m.itT.m{7.=r -y r?]Q)^mit^z t c j;. u 

tt(DE!]a(DJS-&l\=£)|iJ^li1ii: bTJl-lS(DaHII,<*«5*Jffl UtH;Sflm*iJSA'^^-:5iY (Y 
= ( s ^ / V ^ ) / K)«lt»-r^.MlI©*®#'»6*-eJ&til#fflilim*JSA°^><-:5?Yt*'>^ 

< w , as Ji'' ca a (D t4« s M f *i \° ^ ^ - Yfet ^ * c * • 

[0403] ^^T•,|i!19C*-rd^oC,C<7)Jl:elHlfi:1^^^a^liXg(Xx>^7•P10)lCi^t^T}l^« 
*J:£xe(X^ y 7°P2 1 )«llfT-r S C t IC J; ,tt-^ U t ^^J^ttifiJ^A'^ X-$?Y*"PJf 
( S / V ratio)*^T-«SJl^[CfflliS<oaMJ!f5i6*TaB?)t5|9JStS(7.7^y7'P23)-:&,l<iS 
(S / V ratio)M±T-«?>J!i^C®iSO)«®#'[Hiarott!K«ML^Tl,^%t:|iJ^f ?>(7>v^f 7° 
P22). 

[0404] S t ,® 1 9C rxf C ,J15!W*JSxe(7>5F 7°P2 1 C t ICJ; Vj MMifm 

^ 1^ t Si-S € ^14SHi(3S) t l#ir t ^ . 
[0405] 50?l5llll^5/7,^AC*Dlt%M;ia®<;)3;5j^ta'T^tt,tU3SUtcii5C,+f-7i7.b 

T % C t T- g S J; -5 C * % . 

[0406] Bt)S[H10=Fa^«-(bXS(7.5^>i'7°P10)B,^19C^T<koC,iiill65t:ai±1*ti.ta 

^€m-r?>*^7-t2;K7)^swi:0TBJs<D#si4ii-i|[-r«.iifi#as^^xg(7.7^>)'rpi2)« 

[0407] ^aiLtS«(0#;mtCjSL;T,ffl^Mmc>iat!la>]t^U>^ll«)igStLt«jS<;> 
a®«,#^^€fijfflUtlI«Jf^^j^*J^A"^X-$!Y(Y = (S ^ / V ^ ) / K)^it»t-^(X^y7° 
PI 3). C roMJlH fl^M^»ftXig(7,7^ 7'Pl 0)tZli^lv T B5airoJBt»(*J^Xg(7.x 'i' 7°P2 1) 
4 II^T L ,it» U t HJifl^ ^A'^ ;< - 5 yC U T M«i W «E Wit 6 * * >?> H (Dittt € « 
^t«>(7.7^ >y 7°P21 ) JJ«*iJ:gX^(7.7" 7°P2 l)lCM0TB^^irXg(7>7" 7''P20)^ llfi^ 

[^Mmm%^^c^^vxmmffs.'&^fs.^i^M'^f^(Dt^'^mm^^(7.T■yr?2^ - P22, P2i 

- P23^t»). 

[0408] B't'«#?q^Sxg(7.f^->'7''P12)(*,5l^^'-li;U€a**f4i:-r %ff»^tTe><DT',Il> 
A"^ h T-Sffi^PC<7>d;c. 'S3>tra-:5 'J V-7>T-«MC @l)WC||^TT-$,?LBgfi«(D1^0^ 
^Sr.Sliai*^ t L T V 7.7^ A « «lilT' t 50. 
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[0409] ^ ±mmB fl^M^gfbxg(7.7^ y ypi oii.s 1 9ic r^ t <fc d ic.si xa(7«x r 

[0410] lt^«Hf^»:Sxe(Xx~>7°P11)S:.H•iI(7)^$l?i:LT^A;U>^?'^*^t5}-^^-tz;U: 
H:^ JBcoMaroMlfl $ t -r ^ xgT' 3& * . 

[041 1 ] -tf3.io■bM^SBa^m■^mitJ:mu'r •> ypi o)cM^fl5^^^xg(x^ yy^ 2) 

^ iStt^c t Cd^ U .ftllWtzffltii* htSii^^^^f **^-b;KD.««t UT®;la)#;a4lh 

»-rs .Mtcin^T,it^H£i^ssa^bxg{X7^ •> rpi o)cn««®«^sx^(7.7^ y • 

PI l)€ISC-t?> C t C U .SJiro^iPi: UT^Ai ij ^ nt*^7-b;i.C3f}UT,P^f 

CD * ■ii^urofi*'^ t> «#^-r * . ^ t s 1 xg(7.7^ ypi n ) (c^ T ^2 xg(7.7^ <7 r 

PI 12)^ SI^Tt■* C t C<fc U ,S^St-%3O<07jS!^-tiJl,fl)i!a*-&^0iiT'JK^* *i*H^JfJ<D®« 
0^?fl €ffl^<D«Bim t u T^tlj ^-^(Xt^ ypi 1 ).StCiax.T , C roJl3i<7)ft«C^&UT ,« 

-:S!Y^ttSt*(7.7^-:'7°P13).C<7)ffl)Stadl^S^M'fbX@(7,^"^7°P10)Cltt^Ts5iiSroM 
!|:)t*iJ:£ x|S(7.7^ 'y y P2 1 ) ^ SI^T U ,ff^ U t a jIJfM*J ;< - yic U T lisroas (D 
;f 6*^r^[a£,(Dttt^«4^JJgt-%(XT->yrP21) .B«*iJSXg(7.x->rP21)(DlS*CjSUT, 
X7"'y7°P22, P23SSff U,*®fiJSSmCfSL;'TIl^tfai±'S:roA\-*1±'5:ro*«i#ir-r%. 
[0412] ^IXgiT.x'i'yPll 1)XS^^2 (P112Xx'y7°)«^tJC<D<i;5^*H^a®m^S 
X|i(7-^'y7°Pl l)tt,*7-t2Jl.5«**fetT%t1-^Sfi^-5(7)T,3>/f^' hT-Sfl%PCO><fc 

^5: ?L V Xt- A € ^ * 50. 

[0413] fll^mw^l,^m&m^tT.m7.'^':'yp^o)cm<mmmmT.m{7.=ryrp20)^i,m^9c 
.T^■r o c ,fl+3g ca £.^s^a<kxg(X7^ rpi o);ytt-sr u ta^jKibtfij^n^ x-^Yffm 

S©Sffl*^T-$«>J©^(P21 rro<)(Z««(7)«®;!fjt6*T'*^ t*im 1^,0^1 J5l.±T- 

« §^^(P2 1 7*fl)^)CMj8a)« wcafirolisKS M u T t^ * t *j^-r « t J* ^ 

[0414] JtJSif BrXS(7.5"'yrP20)(*,Jg«*lJ^xa(7>7^'>'7"P21)<DlSmtCJSUT,*K#')i 
6*T-$*i:*iJ^UtM««ai4MJim^gSB+)tl;»b(X^-y7°P23),«®tf'IHia(Dl±t^« 
S U T tfij^ L, tS-H^g mMJKJS) t i^ffiT(X? 7°P22)T% t ^ T . 

[0415] *iisEfl^ig(D,^i±aiiiiiiiiJByMST-».?L^M«c>itif€sa^*t»c,a*^ti 

0;^i76arNl*,+>--7 1 7. UV^^' U >^i5:«) ^^)^ -3 TfT*3tiT^ ,a®<D3;jC jtmojSt 

fc!?*[aoigib=£#atcas-rsct;!fT-tt.^t,ttiiiUitjisi<D«®a<D3iii2t#a(D«t 

T'f 7°P10)Ut. 

[0416] ^roa«»!R4iJS/f7X-$iY=£*(S«JSfflt:d;oTaail.tli14®3S(g|) 16#iJ,M 

1 i#ii<D^mtciifflLtpffliiiSm,^iafaMtt<DM«c*tbTc©ji^}i5«*j 

^y\°^><-$fY»S / V ratio = 4T-M#0^;i/-7°^m7.7^'>'7'P21)*'T-€tCt =£J^TtC/T^ 
T. 

0417] m2o\^,i^mmmm0m^mm^mm^mmo^n^'&^mt^ftH)<D'§-m(D'r- 

^ t\^X M20<Z^s^ n^mmemm'PO'r-T.i-i) --Jr-T.deW.B.tillWS + CD'tr-X 
(1 7) ~<r-7.(27))*"fflt\6tit(mmi±ro#iJ^l*,S4'"£t^"SICi3K$nTL^?>).E120C/TN 
^r4at<i;eiz,ie«J#(»¥S&««(l21*"¥l&")(*25M~ 77^T-$«).$t,fi:^<D:^S*(0*";»c 
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t^lcm]") 0.5cm ~ 1.8cmBT-$§. 

0418] [@20C/^^^tlTt^«.g^J*5"•-5^•^roiifflilSmii.t^■r'*^tB.»ca^±lt-*^t*■■T- 
^t#',^<7)o5<Dli1i5«a,mtt50iJtC-3t\T^n-rnH21 ~ 25@i;,H25 ~H30(C/T^-r. 
[0419] 21 ~^EI30a)#<?<Dg|(a)H:,7)^^7l6a-tiJl.7-'-$!<D¥®t::-2l^Trozx iSrSroirJi 
ii^(®*3airSii#T'-:Sf 1 21 a)ttt{li* titffl^<Dil^«ateT«/TN U til#T-Jfe%.llgl 

[0420] 21 ~IS|g|30fl)§<?(Dgl(b){*+>— 7i7>U>$f'J>^?**e^¥SCCJ;?)Mj§«® 

ffJtt<D3;A:7c«a^#T-$^. 

0421] [H21 (b)~Ei25(b)J^U,«14St)S(}S)ro^|<tT$*aJl«®(Dfa£i^StLTd;< 

[0422] ^t,H26 ~ 30ElC0=&<?(D|ll(b)c>;U,ai4»?a{ijiitBIB't')ro*lilS[T-S%H^roa®;:f 
3F)f T- $ * C t #'Bfl ^IZ tB * *i T U S C t ^'iJ-tf * . C CD o ,*S)S£B?J<7> S1±II^ g III 

0423] [E13m,je(3-l)€M-l«tttiiilgTttilj«titM:lCjifflLTtf-^LtiSSm€?I^UT 
H*'HO<Dl4t^t€Mt*itt"®Jg}Btt*JSy'f^><-$!Y»:^t'SffitC%*.5C(3-l)$ffl5E<DM« 

MtiiiiagT-atti^titMJStzSiffl LTthwu tifem3i sgllc^^■r. 

0424] [S32(*,»i±iUtM^JK«*J^A°^><-^S^i:**tffi■lI<D«:«<OM#€/T^UTl,^?.. 

3 2 c t- . ti c .J; ^ t , aitm^iMBt) t mtt(5S) c >ci t T z 0) a«sj!Kf ij 

glZMi6:*<i(-«14©M5^JfJ«¥iJ^yV^.X-5!Y S A.B.'&.ommm'mi^n'y >^-9y <4 )$.tn 
UT«3t;,M:ilJB!K*iJSy\'5;<-5Y ^ 4x■^mm^'f)l-7'1&|.-f{7.T■yy'P2^)ttl^.z<D,k 

[0425] M±g,ii*)f ntt" jt)i[ai5=PS^»^tig(X7"'^ 7''pi o)^*^jf * c t iz^ u jisi 
^fYSturt s(7>x 'J- ypi 3). c ommm a^^mm.itj:m(7.T- -y yp)o)izm\.^xM<om'^x' 

IEig^b(7.7^yyQ14)L.ta®St:ft«<Dikro/\'^-X-$!S / V ratio^rM14MJI(S)/fmi±flt^ 

ti-ir u t s^jBtt4!isK^ X - $! Y^'Bf sos5<i*«-e « § «^(P2 1 V y © <) tZSSl©« 

® Jt S # T $ * t i|9JS t-S |ISffife(± T $ % €^(P2 1 Xt^ V r <D g) IZ H«<D«M#' H 
rott«€M UT t it3JS-r*(7.7"'> 7°P2 1) W^^Sff X^(X7" 7°P20)€^^T^* C t ll<>; 
VJ ,ilS#';f 6 * X-$ % t *iJS& U t ®ig € ailSm^imSB't') t I#ir L, (X^ 7°P23),«®#-[a 

^ S U T O t f ij^ U t liJi « ,¥,1481 JI(JB) t f % (7>7^ y P2 2). 
[0426] ^WSm,-¥14fltJS(?L3S)<7)<^aT-$*ll^^®QlHl£,^^;5f'$*?lgiS5io>^ja#' 

ms^c^^tiiT-g, 3fflji«®(D;j^jt^rxiiii*6a.¥,i4<D^{pi^W'5:#a^#^casf set 
ffxt^<koizf3ii),mMoB.m^(Dmmmmff<t^i)^mii3iznn.^^^izis.^. 

[0427] ■r'S:t>S,«Sfil<DgliatiJvX7^A(SiS»SfSavXxA)C<fe-3T#6*iSH 
3i(;)^a$3/iJ7c«lC«g^U,'?-UT^©«®<O^<nI^{^I*[Hfl€^aa5tcttS0^flSt«Zfc#^ 
TgS<*:.-5tZia:«. 50a^^^»vX7^Alza3lt*ffl3S«®<D3/S:7c«^H:,a<?#-i®$m?.fc# 
C*1;t t\?>3t<D^^t l^«l%li^»^pSJiSa)«MlC ^ It* C t WTfg ■5-9—7 IT. UViSr 
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^ T sLa^^if « i ax- € % ^ tc * * . 

[0429] 

T% 7° □ - 7 1 g X + 1- - > (D 7° □ - ¥ fg (7) ^ fal M & E (>7 ^ t » ^ ^ * )i ^ L- T 

3)k7iim'iLy7.xmw3m^!!iiPf-o:>»tfmmz^mtittLy°D-7mm'r-^^^mx^^. 

t^t>-^,y'n-7^$9:3lzm'')ii»n:)!>:^imiiy7.^m7'a-7mmikiHiiyV-)i.z^-:>X 
it)iy^nt<4Sx-$i(7°P-:/^S:<7>M#T---5?)«fflUT,rp-7¥g:^flb-mic£Si,T» 

6tift-m<on^T—siiy^^-h)U6a7'—si\zmmx-t^j^o\zfs.^. 2z<Dj^ot3i^^7im^ 

^izJL7--$?16a$#J*t%cJ:.oJ5:T7°U':r-v3>C3lUTU^.f BJiiTcfig-fev 
X¥fS(7°P-3''^i^^t!±|-tz>+>-)€®iiJ#H-t7°P-7¥IS«ffit^Tl{»*titI=l-*6?L 

[0430] *t,S2^liS±t L.TM>*f *t»roHSISitBMSiaiiC<i;titf\ 16a:d^^i2;J1.7= 

- ^5 tC >!t U T 3 7C 7 -< J L 5! S ;iUt I o g , ^ (D tb iJ (7) IE ft & If □ ^ □ 7 V > # 6 3 O (D ^ 

t T- 1 * o c ^ * . ^ t . -tz p ^ p y V > ^' c * '• ^ " jft th c in X. T , ad ij <D I S o 

T-# s <fc^ rod; 5 *fSil*^7 f * c t tz d; u , pcmsrott^ffiij 
^ t > tr a - 5! u v-7.xm^m{Mm'ztfmmMtiiim)x- € « d; ^ * r 

iliSro S li#m;!f W«g t . ^ 1 7 7 V *llxg t X 7 7 V -f €^ C t C d; vj ./K 

- V > tr 2 - $j(pc)gjsron-^#g;b « *. ^ t n > tr a - $1 u V -XT"^i$p^(g 

3S)CffS:(®1l^S)T- 1 ^d; a ^*ffl[ffiJ5:7 7 V YIttlfet ^tfeM-^^fflUT,^*^;-!!;!.^!*^^'', 
''E^^lR''Ra^"i^#ro'"it^"ti^o3o<D^7^7.c$3-ilT'g%d;aiz?5:%.-tro^^, pcgjtroft 

mtgiJ^t.-^t'>^«^^>t'a-5?uy-XT-^atFHl(it3l)lcftmi)11AhS)Tg?>d;Qi5:, 
6 B.T^-x ^7 JLy X'f'^W^^iSii: ©7-^ 7 7 ^ S ,^^a5ro^l 
^,MJi* t"lllIJ-:^^rojIi?lt (D^IJ^=£ U tlli^mtC.?LMB't'^i)ro^Ilt^ a l^^JtT-flMT• 
€,-^ttll«rof|Jl^ff€SiI^4S< gSffltHT-t^d^otZ^^.f i^^t-S, 3K7tLOC (Laplace of 
Gauss ian) 7 •< 5? ^ ffl t ^ > /\ V 7'HI& (7) g U , 7 T V ^ifeMO^ IC ffi U 

X.^Tf.CiiJl^"!^^", "ESffliR"S.a=il#<D":^#"i:UQ3o<D^7^XU:^^jiL,-^ro,^SmC» 
■5l^T,3ffll»ro/ii7c^airo>*bS-r*Ci:Cd;ij, PCSMro thS^|g;b « o t U > f i 
-$i ij y-7.T-^fi#ig(Kj^)i::thmii«AbS)T- 1 « d; -5 ftfSffi^ 7 7 V 4'mift7;nJ 'J XA« 

CtffXt^. 

0431] [-:&ll3iS^^±t UTff>^t-^tftroffl^M{±ifeajiST-l*,MttSJia:-^roa® 

jg«*"aiiHiS(7)-^ tid; tj ca a^sro t » .^pm^'ii u'#:««#-r* MttMSd^ u ^ 1 c t 

^ ®f u , ^ a CD (D tt« ^ a u T l^ § t *i ^ u t s « =E m i± t ^ ffi -r s . ^ ro s m , tt fl-t" 
^(^)ro4$aT-$«.S3ia®ro[aai5f;g;y$;g,s,sgsjsro^ii;!fm»iz«itiiT-s. 3mmm<n 
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m £i €Sm65 tcit)i!ii¥ffi t % ztffrt^<ko c^s.^ .mm^m<D2)!>i^tmmt m ff^ 4 m 

§ t S C :^ U T % 3t (D t im^SLilMij^^ €MS<Da® tCOtt*Ci:<7)T-g-i)+f- 7i7. 
U > $f U > i^' ^ ffl t\ . C *i IZ vj ,H«*® JKl^^ (D^S^f iS: m Cffi^b « % C t ^'T- € % d; 

o iz ^ vj ,^#« t a* t T- «3i js^ss (z < aM'?**] if /rr- 1 s o iz * . 0) t±i u 

d; c. ^ H > f 1 - U y -XT ^MC i C Sff ,?LB,$i»S<Ot]W^ir,«ffl^^ t U T 
(S14^.«14)llSI<DaHI»S Vi:^«(Di:b©;\°^^-:S!S / V ration ?!)fflUtA°^X- 

«a«lL.,^<Digm, 3iStJS)^:7cii^*6aiiimt:,aM3S)o^SE€^u^itT"lSl,T-€,S 
[0432] 2^^mizsim.<D2^^7tmmmnmmizj^in\^, m^iHiciBisrojsbmtzip^T.rp 

□ -^■mx-$!='(4lT-'-$!(x Q , Yq , Z Q , Y, e, 0))«7°P-7¥@:O)1iig<;)«IE7=-:S!i: 

^(D^-j.TJim^tmmcT-^7 7':p[^(D'j>f^<tf^mm\t<om^''R7t(ot^<pii)i=r- 

(D*^ t^UT-'-^f 1 6a 1 C t Cdi W .ISlftl, tS*MifJiii#(SthT'-5f)€3»:7t;]Hf ^ 
d^-5Ci5:§. 

[0433] 3^tii5l?iiClB«<D3;^;7ciii#l5^fii^Cd;*itt", lif*iKHIBmroSi!)mCiP;^T. 

7°p-7'¥is<7>feE(x g , Y g , z Q )=?'^^(ip, e, <j3)€iiairflT- y =<^>^T%iej^#'s65fii 

3l5(DT-a7>ll.^:^'<';<:^3:i:^lJL^ft#*lC{-tK.T,BrliI<tf-*-5iroM1f(x,y, 0)tll^t:7' 
P-7^¥IS:(D7°P-7M#T---$! t UT<D^^ff?ijT [a .. ]€7°P-7'?S:(0f4BroMiET-'-$! 
t U T ffl l^ ^ C t T%7°P -7'¥SIC1!1 v; # It 1 di ^ 3;^:7C^4S-lz> X¥®(7°P -7" 

mmcT-^7 7<?h<D'j^fi.<t)'-Dmm^oMi'3'^!>i7t(D^<i7iiji'r-'Siomm>. ', y', z ')c 

%ct#"T-g^.-^(Digm,X;fj-:;3;uc7'P-y¥ST-flM=£^*t-%t,m^^Ejau 

0d;5%®fJ^!|^ftC>sfLTfes^Jt<7)irlili^f-'-5!C»il#(x, y, 0)€4jST-g*d;-5C:^ 

[0434] $t,il-<»<1^^7tJI.Cr3l\T2-3M±(D^^*M#'*fJSt-*Jl^(*cn6roTj^M 
« ^ T<l^ ^7i2JKD7fM> ^ omm^ea (x ', y', z C t tcd; U U tM»K 
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^<?)^#4x ', y', z 'W^J&X-t^<k^lZ^:&. 

[04351 4^tcmmMcmm(r>3)!fi7tmmmmmmiz^ni:^. 2mmMcmm(r>t^^<zm^x, 

mmxms.^*in:mm7m [a .. ]€rn-:/¥®ofts<DMiET-"-^t bTfflt\*ctT-,y 
□ - y ¥S tz 15 # w t ^at^l^ iz J; * 3;^: Tcfe E -b > x ¥ □ - g^li * -t > -y-) tz <Ji 

[5i«tZ7-f^7T^ h<DibiS;<#r3gil14<7)^t\3}:!i!iffc(7)*^7-hJU7---$!©M#.(x ', y', z ')lz 
§ c t # T t (DiSm, ;< :ti - * Atz -7¥g:T?lM€S:*-r* t ..m^«£EM U 

xmm.n.<nmimmmmffne>ti^\,'^^itiffis>i>mncmmx-T'j'r-\-^mmx-ib^%m 

rod;3^iSl^«IfltCZMLTfes«g<7)®rJiii#f-'-5!(DiHi(x, y, 0)€'hji«(O/\- KOi 
7 T- 1 • ffiDX S T-^mr- 1 § <fc 5 IZ . 

[0436] -r*i?s, 2,3,4iS«i!Bizia«<D3;ii:7cii^3i»iag(zd;tiHr, 3/j:7cfiB-h>7.¥® 
^iKsW^tt* UT,-?-©335:7cKi'5:®W3;iJ:7tii#)* 6 3i}:7t69*a®)B!|** 6 ±m<i>Rn.,m 
^^mm-t^ztffx't%>. 

[0437] 5^tii$inzia^<DS3iatii^!isiiiitzj;nB", }mmMi.zBmo<D$)iw.izm^x , 

2|ijb^tl[^^ t'(nM3l50iIi#toJl±T ttSS^IiSro g Sa* S ^f 5 (D ttit L 

■5i^S,jli)S©ffil,^"l1>jS" (tumor), i^Sro«U"IESffllR" (normal tissue), LTi55^(D"li 
H" (boundary)$SISijT-g^«J;c>lZi5:^. 

[0438] 5St^5|?Jiizi3«<7)§feajiz«i;titf, 5if 5Siji(zia«£® Jimczip;tT , iffi(;>2;^iis^^ 

7 JI/$!,Stt*A"> Kn7>7 -i-^L-^JT"* vj,iiii4aiST-ttS3a(DJll^}StUlZ^UT<*.<€t3ti 
Tl^*®ffi«3/^C7c^f9v7>7r^X7-i'-ll/$!«fflt^«Sm. 16a7|^^7t:JI.7-*-$!<J)Jl#(D<a 

mx'2)mi^ffiintf3.i),mitii7 ^ )i^<otii:bffiEM.omit.tfs.t>-b-\zn5^m{ZQro 

crossing)#^*T-5.Cti6(DI±{±ro-tzP^7Pf v>^^^«aS£f i)t:^StJS:?).«ioT, 3»;7i; 
^^<D ^1^® t iS: S . ^ C T",-tf P ^7 P V V > tZ ^ * 'm-'a Hi IZ iP X. T , ai * © iE##'SlS<D 

ffil^lt^S^ft{!A'iSJt©ffit^"IE^^l|D"^:^^ct=£?lJfflbT,J1^^t;^43■^(7)^^7.lz^□^M 

T- g * CI C * . C CD ct; 5 % Mill ^ ^ 7. ^ € II fj t- % C i: C <^ W , PCSJs 0 It^tg « 

t 'hm+M'S;!] > tr a - u y-:^xmmm{mm) c Ft-s(iifi^a)T-€ * d * ;<>/\>' y 

[0439] 7Stii«^lZlBao)f|a^lZ<fen»', 5if«illZiB«(7)$s!)miZin;^T.^^7.^d-H-*n 
fW}S"*^'1z;L., "IES^iR"*^'-tz;i/f ^TlzMUT3-3<Dl$aM«th^T't%<*.-5lZiS:5..* 

t Mihs iu jg T- c t ^ ^ x^oHt ^ nfc ^7 1 ro * tz « u T 3 
^-r^ctr-, ■W■lz•c)t^TCD#as^*itba>^'77.tzJ±^T7l^^■^I;^S^#■^!>^l,^«^T-$■^ 

T t. ,11 t ^7 -b^U « T' # % K U ^ii-T- g «fc (Z * * . 

[0440] 8,9.1 1.12*ta3R:Ilz|B«fl>l|a^lZd;til#, 5if *5SCZE«<DjaimiZiP^T, 3-3<D 

^mm(jbmm]m<o^^m.)o^<?cMt^mm\c\3inmm%^tbxi&^m^^mi''^zt 

IZ U ,i^)S¥l^li(D ;<>y\ V ym^lZ-D t\T S-W^'^ Rayleigh^^-^X-jE^U ,^ roftfero-IE 
S'liR" t Gaussian ^X-)SiUXt%>J^z>CfS.%>.mit M^^^^^^t U T Rician^d-ft M 
€ ffl * C t CZ cJ; U ,»lt<Dm'L^ fc ^'t^roSEIiro ^ >/X V 7"iiiif«Rayleigh^^ 

=f5T-jamT€S,J;oCJS?).$t,SmS![fitZ*tt-S«^Sgg«^tLTRician5^=fjiliti[^fflt^ 
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S^ife t U TRician^a^^ji PIS; € ffi t^ ^ C t C <i; W a'L^ t ^{rI^ roSg giro >(> y\' 

V 7°ili^t*Rayleigh:»^i;T'jamT€ * J; 5 C .liatC;><>;\;/ 7 7°Mfjt;:*^xgy;,ilJl 
^o^itC5(tt ^ >y\' V 7°Pife€ , U U -^d-^iT-am^ tittS^sgjg^gSlT'aEm U T .-r 
* *5 S .^Sl^mMC^-r t U T 5;^^ Hlfe « Ricianffl l> ^ C t C <fe U .I^StmC a 
lt?.»S^!M!lCZOt\Tl*,v»g^!Mi[(0^>yfvv7'IISfttRayleigh^f|iT-jfimT'€§<feQlZ* 



[0441] ^om1^mmmcmmo^miz^itlti[, sm^mcBm<on^cn\^T , iftheneise^ 

[0442] -r^f+^S, 5if5|til73^12lClH«K©?gB^CJ^ti(*",;^563 LOG (Laplace of Gaussian) 
7 -< Jl. :S! ffl t ^ >y\-> 7*^ife<X) g L , 7 7 V ^' jtliat a' C #M)£ « ffl T ^ 

-XT^a$p^(«3i)ctt-miifiAfca)TS * 5 'Sfi®* 7 7 V -f-Jt^T u XA«a« u, 
[0443] i3^tii*:st:iB«roMJS[a£iT^^a'(kxst:j;ni#, m^gjciBKojamcin 

^T,S»M^Sfa*t-©nJtI^btt$l5«fflt^T3»!7tii#tUTa*Lt(mi4'?'S14)a5I<Da 
m^S Vt*a<Dl:b(DA°^X-5!S / V ratio^fjffl Lt/N°^X-$!^ :S»UTH5i*®K«<7) 

u v-XT-MB$P(it3i)cttS(ii#^s)T-€ * o *Mffi*MsSi#ii;^a4 aiJi 

3St SKJiiTtiH^* 6 BJi(4#tC .flBgflf II)(DfHi« « U^STII^T- 1 ,SttMilI(Oi^JSr«ll^ 

i±m< ill Sitting «jiJS^E@f:&a«ii3if %tiiai<D^3<7) @ ft9«3i^-r« c t#T-€*. 
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